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PREFACE. 



Osteology is the basis of Anatomy. Upon the skeleton, 
as upon a framework, the softer tissues are attached and 
superimposed ; and, therefore, without a knowledge of the 
former it becomes impossible to comprehend the latter. 
Nevertheless it is a remarkable fact, that the student 
often delays for a considerable period the study of that 
portion of Anatomy which, when achieved, renders the 
whole comparatively easy. This is to be accounted for, 
because Osteology is diflScult of comprehension, and often 
difficult of explanation, for it is rare to find a bone perfect 
in all its points; and, furthermore, it is a subject to be 
retained by memory alone, and not to be assisted by a 
matter of calculation, as though one character were due 
to or dependent upon another. To this may be added, 
that Osteology is a branch of knowledge entirely new to 
the student, totally distinct from the ordinary course of 
education, and the first of a difficult series which opens 
upon the pupil at the commencement of his Hospital 
career. 

For the study of the Bones numerous works have been 
published firom time to time, and latterly much simplified 
by the introduction of very copious and explanatory 
plates ; but in the small volume now before the student, 
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the author has endeavoured to omit all extraneous matter, 
and at the same time, by a brief yet pointed description, 
to free the subject of the inattractive character so fre- 
quently complained of by the young beginner. The 
Plates have been arranged in the form of an atlas, as by 
this means the reference to them is rendered easy, and the 
constant alteration of the pages or position of the book is 
avoided. It may be also observed that a vast amount of 
care has been bestowed upon these Plates by the artist, 
Mr. Sherard Coleman, under the constant superintendence 
of the author, in order to produce as closely as possible 
the effect of a well marked and solid bone, in place of the 
simple outline more generally adopted. The ossification 
of the skeleton is a branch so distinct from descriptive 
anatomy, that the author has preferred to place that 
portion of the subject in a separate chapter, giving the 
student the opportunity of making himself acquainted 
with the formation of the bones either individually or 
collectively. 

In conclusion the author cannot refrain from remarking 
that he himsel:^ when a student, learned osteology from 
that excellent and original work by Ward, and, in some 
few instances, has carried out the method of description 
adopted by him. 
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In describing the human skeleton, it matters but little 
what method is adopted, so long as every point and dis- 
tinctive character are brought fully into notice. At the 
same time, it is advisable that anatomists should be guided 
• by some few rules, in order to prevent the extreme con- 
fusion which might be otherwise produced. 

In speaking of a surface or other charapteristic point 
being external or internal, it must be understood to mean 
in reference to the median line of the body, and not to the 
median line of the part described. 

With regard to osteological nomenclature, each author 
appears to make use of terms which strike him at the 
moment as being most applicable, so that comparatively 
few names occur but what, if not familiar, are at least com- 
prehensible. In studying this work, the student is advised 
always to have the bone as well as the plate before hin^ 
and, in following the lettfer-press, to place the former in 
its exact position with regard to his own body, the cor- 
rectness of which may be ascertained by reference to the 
latter. The dse of the plates without the bones cannot be 
too strongly denounced. 



2 THE SPINAL OR VEnTKBRAL COHr^FX. 

The skeli'toii coiiisists uf u cetitra! tnauk, the spijial 
mlumu, supporting" the ekull at ita upper extremity, and 
haviiig connected with it anteriorly two spaciouB cavities, 
the thorax and pelvis, for the protection of the organs of 
fiinittional life. Connected with tlie cavities are two pairs 
of limbs, the upper and lower extremitiee, or organB of 
prehension and progreBsio]!. These several parts will be 
described in the following order : — 

The Spinal Column. 

The Thorax. 

The Upper Extremitj'. 

The Pelvis. 

The Lower Extremity. 

The Skid] (Head aud Face). 

The skull, as being most eoitiptex, is given last, when 
the study of this part is rendered less difRcult by the pre- 
vious introduction to the subject ; but it will lie fouud 
better to follow the arrangement adopted in the course of 
lectures. 

Tee Spd^al or Vertebral Column. {Plate I.) 

The vertebral cohinm, exclusive of the sacnnn, is maJe 
up of twenty-four segments or vertebra), an-anged one 
above the other, for the ptu-pose of foiTuing a support foi' 
the limbs, and an osseous protection to the spinal cord 
and main trunks of the blood-vessels. The scgmentH 
receive the name of the several regions they occupy — 
Cervical, Dorsal and Lumbar — and present somewhat thf- 
ferent cliaracters, first with regard to each separate set, 
and secondly with regard to individuality, although all 
may be to a great extent comprised in one general 
description. 

Every vertebra possesses a large maas or body, from 
which pass backwards two pedicles, each to siipport. one 
transverse and two articular processes. From these are 
continued, in a direction backwards and approaching eacli 
other, two thin platea of bone, the laminae, by the luiion 
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THE SPINAL OR VRUTEUHAL l!OLUMN. 6 

of which posteriorly are produced a stroug process, the 
spine, atid an arch which, with the body, encloses a central 
aperture, the vertebral foramen. 

The body is flattened upon its upper and lower surface, 
where, by the intei-vention of a fibro cartilage, it articulates 
with adjacent vertebrae, whilst its circular borders are pro- 
minent and attach in front the anterior common Ligament. 
By tliis means the anterior Hurface of the body is rendered 
concave from above downwards, but is convex from side 
to side. The posterior surface of the body is, on the con- 
traiy, much flattened, or sHghtly concave from side to side, 
assists in forming the vertebral foramen, and is marked by 
Uu-ge vascrdar foramina, for the supply of the cancellous 
mass. 

The pedicles are simply narrow processes extending 
backwards, and, by their sudden diminution in size as 
compared with the bodies, produce above and below the 
vertebral notches which form with those of the vertebrae 
next m order the intervertebral foramina for the trans- 
mission of the spintil nerves. 

The articular processes are four in number, a superior 
and inferior on each side. They articiUate with the ver- 
tebra above and below, they look in tliflercnt directions 
aecortling to tlieii" region, and they possess a special cap- 
sular ligament. 

The transverse processes project laterally, and give 
att.iichment to muscles and intertransverse ligaments. 

The laminse are thin plates, imbricating somewhat over 
the laminaa of the vertelira below. They support the spine 
posteriorly, and by their upper and lower borders attach 
the ligamenta subflava. 

The spinc! projects posteriorly, and is the perceptible 
part of the column. It gives attachment to iiTimerous 
muscles, and also to intcrspinous and supraspinous 
ligaments. 

The vertebral foramen is the space contained within 
these bony stnicturea 
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The Cervical Vertebra {Plate l.) 

are the first seven Hcgments of the coltunn, from the head 
downwards. 

Th.0 body is email ; longer from Bide to side than from 
before backwards ; convex upon its under siirface ; and con- 
cave upon its upper, -which, at each lateral extremity, 
presents a prominent ridge for the more perfect reception 
of the body of the vertebra a.bove. 

The pedicles differ greatly in this region in consequence 
of the peculiar attachment of the transverae proceas by 
two roots. They pass considerably outwards as well as 
backwards. 

The transverse procesBes are attached by two root^, 
enclosing between them a circular foramen for the trans- 
mission, of the vertebral artery. They nm outwartis and 
slightly downwards, and are bifiircated at the extremity. 

The articular processes are much flattened, the two 
superior looking backwards and upwards, the two inferior 
forwards and downwards. 

The laminae are veiy long, thin and narrow from above 
downwards. 

The spine projects somewhat downwards, and beneath 
its extremity becomes hifin-cated. 

The vertebral foramen is heart-shaped and veiy large. 

Of the seven cervical vertebrae three may be recog- 
nized from the rest, the first, second and seventh. 

The first cei-vical vertebra, called the atlas, possesses 
no body and but a rudimentary spine. It is composed of 
two lateral masses, from which the transverse processes 
proceed, and of an anterior and posterior arch. The anterior 
arch is a thin plate, convex in front, but excavated pos- 
teriorly for articulation mth the odontoid process of the 
second vertebra. 

The lateral masses are composed of the artictdar and 
transverse processes. The superior artictilar processes are 
long, concave, nearer to each other in front than behiml, 
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and look upwardti, inwards und Lackwards. The iid'erior 
jirticular processes are cii'fular aud flat, are placed iin- 
iiiudiatcly beneath the superior processes, and look down- 
wards and iuAvarda. 

The transverse proeeBBea arise from the outer surface 
of the lateral mass by two nH)t.8 coutainuig between them 
the foramen for the vertebral artery. They are trimcated 
at the extremity, and there give origin to the superior 
oblique muscles aud ineertiou to the inferior obHqxie. On 
the inner surface of each lateral mass, between the superior 
and inferior articular processes, is a rough depression, some- 
times a tubercle, for the attachment of the transverse 
portion of the crucial ligament which assists ui hokling the 
odontoid process in position. 

The posterior arch completes the bone. It projects 
posteriorly in the fonu of a tubercle for the origin of the 
two rectus capitis posticus minor muscles, and is smooth 
on its anterior surface where it boimds the spinal foramen. 
Upon its superior margin under covei* of the superior' 
articidar process, is a groove continuous with the vertebral 
cimal : it transmits the vertebral artery into the slru)], and 
the first cervictil nerve out of the skull. 
— The second cervical vertebra is termed the axis, since it 
is on tliis bone that rotation of the head takes place. 

The body, on its anterior surface, presents a longitudinal 
line separating two rough depresHious, into which are 
inserted the longus colli muscles : posteriorly it is flat and 
much perforated, and inferiorly assumes the characters 
common to the cei-vical vertebra) : superiorly the odontoid 
process, a club-shaped mass, ascends to take the place of 
the body of the atlas. 

This prticesH is smooth in ti'ont for articidation with the 
anterior arch of the atlas, and smootli behind from contact 
with the transverse hgameut, but at its apex it is rough 
for the attachment of the odonttiid or check hgaments. 

On each side of the base of the odontoid process is the 
superior articular surface, winch is flat, nearly circular in 
form, and directed upwards and outwards. 




Beneath these the transverse proceBses project outwards 
and downwards, being pointed and not bifccated ; whilst 
more poBteriorly are the inferior articTilar eurfacee, com- 
paratively small, flat and circular, and directed downwards, 
foi"warde and shghtly outwards. The notches, the inferior 
of which are inucli the larger, lie in the lino immediately 
between the superior and inferior articular processes. The 
laminae are very strong, and terminate in a large but 
short spine, which is deeply grooved below, and which 
gives origin to the inferior oblique and rectus capitis pos- 
ticus major muscles on each side of its extremity. 

The seventh cervical vertebra approaches in character 
those of tlio dorsal region, presenting a spine of greater 
length, more inclined downwards, and tubcrculated instead 
of bifurcated. The transverse processes also are not bi- 
furcated, and arc often deficient in the foiumen for tlie 
vertebral artery. 



The Dorsal Vertebra. {Plate I.) 

The dorsal vertebrae, twelve in number, correspond in 
position to the cavity of the thorax, and in conseqxience of 
a posterior ciu:ve of the spine in that region, are rendered 
somewhat longer firom above downwards on the posterior 
than on the anterior surface of their bodies. The body is 
much larger than that of a cervical vertebra, more pro- 
minent or convex from side to side on its anterior surface, 
and more concave on its posterior. It presents on each 
side two half facets, one at its upper and one at its lower 
border, for articulation each with one half of the head of a 
rib. The pedicles are well defined, forming the inter- 
vertebral notch in their lower part. The articular pi'ocesses 
are flattened ; and of these the superior are directed back- 
wards and outwards, wliilst the inferior, which have a 
tendency to concavity, take an opposite direction. The 
transverse proceases are tnmcated externally ; they pass 
obliquely outwards and backwards ; and they present 
anteriorly a facet for articidation with the tubercle of the 
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corresponding rib. The laminse are broad, but do not 
extend far backwards. The spines are long, tuberculated 
at the extremity and imbricate the upper over the lower. 
The spinal foramen is nearly circular, and the smallest 
of the three regions. 

Among the dorsal vertebrae, the first, ninth, tenth, 
eleventh, and twelfth, present sufficient differences to 
be distinguished from the rest and from each other. 

The first has, instead of the ordinary two half facets on 
each side, an entire facet above and a demi-facet below. 
The spine also is very horizontal. 

The ninth is deficient of its lower half facet, which is 
taken up by the tenth. 

The tenth articulates with one entire rib, and there- 
fore has one complete facet, on each side. The eleventh 
and twelfth likewise possess one complete facet, but since 
they are coxmected with the two floating ribs there is no 
articular facet upon the transverse process. The inferior 
articulat processes of the twelfth, exactly resemble those 
of a lumbar vertebra, beiag directed forwards and out- 
wards. 



TsE Lumbar VERXEBRiE. {Plate I.) 

The lumbar vertebrae are five in number, and extend 
from the level of the ribs to the level of the pelvis. 

The body is of large size and long in the transverse 
diameter : it is slightly longer from above downwards in 
front than behind, owing to the forward curve of the 
column. The pedicles are large, with the notch chiefly 
below. The transverse processes are long, but flat and thin, 
being longest in the tiiird and shortest in the fifth and 
first. The articular processes are strong and massive, the 
superior being concave and directed inwards and sUghtly 
backwards ; the inferior convex and in the opposite direc- 
tion. The laminae are thick, but short. The spine is heavy 
and horizontal, and enlarges at its extremity in a down- 
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ward direction, but is not tuberculated. The Bpinal foramen 
is large and of a triangular form. 

Tlie fifth lumbar vertebra diEFcrs from the rest, in that 
the body is considerably longer from above downwards in 
front than behind; in that its transverse processes are 
short, pointed, and irregular for the attachment of sacro 
lumbar and ibo lumbar ligaments ; and in that its in- 
ferior articular processes are widely separated for articu- 
lation with the sacrum. 



•THE BONES CONSTITUTING THE THORAX. 
The Ribs, {Plate II.) 

The ribs, twenty-four in number, twelve on each side, 
sun'oimd the cavity of the thorax, and correspond to the 
twelve dorsal vertebraa, with which they articvilate poste- 
riorly. The upper seven are connected with the sternum 
in front, by means of costal cartilages, and receive the 
name of the true ribs : the remaining five are called false, 
and of these the two last, since they are free at thefr 
anterior extremities, are termed the floating rilis. 

A rib is a long bone with two extremities, much curved 
and flattened laterally, so as to present an external and 
iin internal surface, a superior and inferior border. 

The posterior extremity or head of the rib articulates 
Tvith two dorsal vertebrae by two facets, separated from 
each other by a horizontal ridge, wMch gives attachment 
to the interarticular ligament. Upon the anterior surface 
of the head the stellate ligament is attached. From the 
liead the rib is directed outwards and backwards, and is at 
first somewhat constricted to form the neck. Here two 
ligaments are attached, the anterior costo-transveree to 
its upper border, the middle costo-transverse to its 
posterior surface. More extornally the rib enlarges into 
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a tubercle, part of wliidi in the form of a facet articiilateH 
with ttie transverse process of the lower of the two 
vei-tebra3 with which the head is connected, whilst the 
rest is roiigli for the attaeliinent of the posterior costo- 
transverse ligament. 

The remamder of the lib may be termed the shaft, and 
upon the outer em-face of this, at a tlistance from the 
tubercle varying with the numerical position of tho rib, an 
oblique line extends fi'om its upper to its lower border 
forwards and downwards ; and beyond this poi]it the boue 
markedly cm'ves forwards, producing what is termed the 
angle. Between the tubercle and the angle the erector 
spiuae muscles take attachment, and in fi-ont of the angle 
other muscles, differing according to the position of the 
rib. The inner sm'face is smooth, and along it, near the 
lower border, a groove coui'ses fi'om behind forwards. 

The edges of this groove, one of which is the sharp 
inferior border of the rib, give attacluncnt to the external 
and iaternal intercostal muscles. The superior border of 
the rib is rounded and attaches both layers ol" intercostal 
muscles. The anterior extremity is cup-shaped to receive 
its costal cartilage. 

Of the twelve ribs the seventh is the longest, and from 
this they decrease, both above and below. Wlien well 
marked the fii-st, second, tenth, eleventh, and twelfth, are 
distinguishable from the rest. 

The Jirst rib is estremely short, and flattened so that 
its surfaces become eiiperior and inferior, and its borders 
external and internal. The head is small and has but one 
facet, which articulates with the first dorsal vertebra; whilst 
the tul>erosity is pro m inent, and the rib possesses no angle. 
The upper sm-face gives origin to the scalenus medius 
muscle by a depression nmning from the tuberosity for- 
wards ; and at its anterior tliird presents a more or less 
defined line, commencuig internally by a tubercle and 
nmning forwards and outwards, for the origin of the 
scalenus antieus. Posterior to this line the subclavian 
arter}' is in contiict with the rib, and anterior to it the 
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Bubclavran vein. The subclaviua muscle also arises from 
this surface at the junction of the rib with its cai-tilage. 
The inferior Burface does not possess the usual groove ; 
and the anterior extremity is very much thickened and 
generally incorporated with the sternum. 

The second rib verges into the ordinary characters of a 
rib. Its. surfaces are very oblique in position, one looking 
outwards and upwards, the other in the opposite direction : 
the former is strongly marked by the origin of the serr-atus 
niagnus muscle, and behind this by the origin of the sca- 
lenus posticus muscle. 

The tenth rib articulates with one vertebra only, and 
therefore possesses but one facet upon the head. 

The eleventh and twelfth, or floating ribs, have each 
but one facet upon the head for articulation ynth one ver- 
tebra, and since they are not connected witli the trauBverse 
processes, they possess no tuberosity : frirther than this, the 
angles are but very imperfectly if at all marked, and the 
grooves on the inner sm'face are absent. 

The Costal CjVRtilages. {Plate II.) 
The costal cartilages are prolongations of the ribs 
forwards, and servo to connect the upper seven with the 
stenuun, as well as to give elasticity to the entire thorax. 

The cartilage, at its costal extremity, fits into a cup- 
shaped depression in tlie extremity of the rib; the peri- 
osteum and the perichondi-ium becoming tx.ntinuous at the 
sternal oxtremity. The cartilage of the first rib is united 
with the sternum : those of the second, third, fourth, fifth, 
sixth, and seventh articulate with depressions formed in the 
margins of the sternum, the joints being fined by a synovial 
membrane, and strengthened by anterior and posterior 
ligaments : those of the eighth, ninth, and tenth ascend 
to be lost each in the one next above : and those of the 
eleventh and twelfth are short, unattached, and floating. 

The surfaces of the costal cartilages are anterior and 
posterior, the former being somewhat convex, and the 
latter somewhat concave for the thoracic cavity. 
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Tlib borders, superior and inferior, are oontinuouB with 
those of the ribs. 



The Sternum. {Plate III.) 

The etemnm is a flattened bono, occupying the median 
lino of tho anterior wall of the thorax. It is composed of 
live pieces, the lower four of wliich are always unitt'd 
together and tipped below by a process of cartilago. 
From the resemblance of tho wliole to a sword, the first 
piece, which is almost invariably separate from the rest, 
has received tho name of the manubrium ; the foui- pieces 
united are called the gladiolus; and the apex the xyphoid 
or ensiform cartilage. 

The manubrium is quadiilateral ; broader above than 
below ; convex upon its anterior surface, where it gives 
origin to the eterno mastoid muscles above, and to the 
aponeurosis of the peetoralis major muscle below; and con- 
cave upon its pofsterior surface, where the sterno hyoid and 
stemo thyoid muscles aiise. The superior border is tliick, 
and marked by two large coneavo convex facets, for 
articulation with tlie clavicles. In front and behind these 
the anterior and posterior sterno clavicular Hgaments are 
attached, and between them is a smooth portion, tho inter- 
clavicidar notch, for the reception of the ti-achea in extreme 
flexion of the head. The inferior border is in contact with 
the glatliolus, but is not usually attached, and at each 
extremity it articulates with a portion of the second costal 
cartilage by means of a half facet. The lateral borders 
are rough and iiTegidar where the first rib is attached, and 
at their lower extremity exhibit the half facet for the 
second rib mentioned on the lower border. 

The gladiolus is long, flat, wider below than alxive, 
and marked upon its anterior sm*face, which can be dis- 
tinctly felt beneath the integument, by three transversa 
lines, the original separation of the bone into four. From 
this surface the aponeurosis of the two peetoralis major 
muscles arise. The posterior 8m"faco also shews the Bome 
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transverse lines, and at the lower part gives origin to the 
triangularis etemi muscles. The lateral borders present 
a facet for articulation with the costal cartilage, situated 
at the extremity of each transverse line, but towards the 
lower part of the border the distance between the facets 
decreases, and often the sixth and seventh costal cartilage 
together articulate with that facet which is formed by the 
union of the xyphoid cartHage with the Btemum. The 
upper border of the gladiolus is in contact with the manu- 
biium, and is in old age sometunes connected with it by 
ossification. The lower is connected with the xyphoid 
cartilage. 

The xyphoid or ensifoiTH cartilage is un appendix of au 
irregularly triangular form, attached by its base to tlie 
steruuin, and by its apex to the linea alba ; and present- 
ing laterally a half fecet for articxilation vnth the seventh 
costal cartilage. From its posterior surface fibres of the 
diaphragm and triangularis stemi muscles take origin. 
It is often perforate in its centre. 

Thorax. (Plate II.) 

The dorsal vertebra in the median line posteriorly, the 
Btemum in the median line anteriorly, and the ribs and 
their cartilages laterally, together enclose a conical space, 
with the base downwards, termed the thorax. 

The object of this osseous arrangement is for the pro- 
tection of organs of vital importance, the heart and lungs, 
as well as to enable the action of respii-ation to be carried 
on by means of the alteration in position of the bones, and 
consequent increase and decrease of the contained cavity. 
The thorax possesses an apertiwe at the apex for the 
transmission of structures to and from the neck, bounded 
by the first rib on each side, the body of the first dorsal 
vertebra beliind, and the superior margin of the sternum 
m front. It possesses also an aperture at the base of very 
much larger dimensiouB, which is bounded by the ensiform 
cartilage, the seventh, eighth, ninth, tenth, and the 
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extremities of the eleventh and twelfth eostiil cartilages, the 
last rib, and the twelfth dorsal vertehra. This space ie 
occupied hy the diaphragm in the recent subject, and 
transmits immerons structures to and irom the abdomen. 
When viewed from without as a whole, the chest 
appears convex in every direction, although it is somewhat 
more flattened in front, where it is foiTued by the sternum 
and costal cixi-tilages, than in other parts. Posteriorly, 
the spines of the dorsal vertebrse, overlapping each other, 
project ae a prominent ridge, and on each side between 
the spines and the transverse processes is a considerable 
space occupied by the erector spinse muscles, and described 
aiS the posterior vertebral groove. Laterally, the chest 
presents only the ribs running forwards and downwards, 
and separated from each other by intervals, the intercostal 
spaces. Viewed from within, the cavity appears flattened 
anteriorly, where it is bounded by the posterior surface ot 
the sternum and costal cartilages ; convex posteriorly in 
the median line where the bodies of the dorsal vertebrfe 
project forwards, but on each side of these concave, where 
the ribs curve backwards to foiTQ what is frequently 
called the anterior vertebral groove ; and lastly, niiirkoilly 
concave laterally where it is bomided by the concave sur- 
faces of the shafts of the ribs. 



THE UPPER EXTREMITY. 



The Clavicle. {Plate TTI.) 

The clavicle is a much curved bone, horizontal in posi- 
tion, and articulated internally with the stei-num, and 
externally with the acromion process of the scapula, for 
the piUTpose of retaining that bone and the upper limb 
extended from tho body. 

Near the sternum the bone is thick, solid, and angular, 
but as it approaches the scapula it becomes flattened and 
thin. The internal extremity articulates with the sternum 
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by means of a largje triaiigiilar flxcet, whit;h is concave from 
before backn^ards, and convex from above downwards. It 
is dii'ectod inwards and downwards and projects downwards 
and backwai-ds behind the coiTCBponding facet of the Bter- 
num. The borders of tliis facet give attachment to the 
anterior, posterior, and superior or interclavicular bgaments 
respectively, and the joint is one of the few that posBCBS an 
intcrai-ticnlar fibro cartilage. The external extremity 
articidates with the acromion process of the scapula by 
means of a small oval facet, directed forwards, downwards 
and outwards ; and to its borders are attached superior and 
inferior acromio clavicular ligaments. 

The shaft of the bone is cui'ved forwards at the sternal 
half, where it camiot bo said to possess sm-faces distinguish- 
able in all bones. This part may be distinctly felt beneath 
the integument, and gives origin to the stemo clcido 
mastoid muscle, by a marking about two inches in length 
along its superior aspect, and to the clavicular portion of 
the pectoralis major muscle by nearly a half of its anterior 
aspect ; whilst the inferior aspect, wliich in size more nearly 
approaches to a border, presents a rough and strongly 
marked impression for the attachment of the costo clavi- 
cular ligament. 

The acromial half of the shaft is flattened, and cm-ves 
backwards bo as to become concave upon its anterior mar- 
gin. Its superior surface is somewhat rough, and covered 
by a tendinous communication between the trapezius and 
deltoid muscles. Its inferior surface presents a groove, in 
the depths of which is attached the subclavius muscle, and 
to whose borders is fixed the costo coracoid ligament. 
Within it also the nutrient foramen is usually to be foxm.d. 
More externally is a small tubercle, and from it a line is 
continued outwards, both for the attachment of the coraco 
clavicular or conoid and trapezoid ligaments. 

The anterior margin is concave and rough for the origin 
of the deltoid muscle. The posterior margin is convex, 
and receives the insertion of the trapezius. 
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The Scapula. {Plate III.) 

The scapula is a flat bone of tiiangular form, lying upon 
the posterior part of the thorax, and connecting the upper 
extremity to the trunk. It presents two sxufacee, two 
processes, and tliree borders, the last of which by their 
union form three angles. 

The anterior siu^ace, or venter of the scapula, consists 
of a deep fossa for the origin of the siibscapulaiis muscde, 
and is marked by horizontal lines, wiiich attach teiulinons 
intei'sections of the same muscle. At its posterior portion, 
more defined near the upper angle, ia a flattened em-face 
for the insertion of the serratus magnuB muscle. The 
posterior sm-face or dorsum is chiefly convex, and is dli\'idt"d 
by a projection termed the spine into two unequal parts, 
the upper of which, one-third the size of the lower, bears 
the name of the supraspinous fossa, and gives origin to the 
supraspinous muscle, whilst the lower or infraspinous fossa 
gives origin to the infraspinous muscle. On this portion 
of the bone may be seen a line in close pi-oxiinity to th<^ 
outer border, separating a naiTow surface which gradually 
widens as it descends towards the inferior angle, whore it 
becomes divided into two parts, an upper and longer for 
thei origin of the teres minor muscle, and a lower and 
broader for the origin of the teres major. The spine com- 
mences from the posterior border by a small triangular 
sm-facc, from which it increases in size as it extends out- 
wards, and iinalJy tenninatcs l)y flattening in a contrary 
direction, where it receives the name of acromion process. 
Its upper and lower sui-faces assist in forming the supi-a 
and infra spinous fosBOQ respectively, and give origin to 
fibres of the muscles which arise within them. Its free 
posterior border or crest overlaps at its edges, above for 
the uisertion of the trapezius, and below for the origin of 
the deltoid, whilst the intermediate portion ia subcutaneous. 
Its external border is smooth, rounded, and free, and assists 
in forming a groove, known by the name of the neck, 
which transmits suprascapular vessels and nerves from the 
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upper into the lower fossa. Ite anterior or attached border 
is the part by which it arises from the posterior surface of 
the scapula. 

The acromion process is a continuation of the crest of 
the spine outwards and forwards, its borders corresponding 
to the upper and lower lips, and its upper surface to the 
subcutaneous interval between them. It courses at first 
in the same direction as the spine, and then turns forwards 
and upwards to overlap the shoiilder joint. By its anterior 
border, similar to the upper hp of the spine, it gives inser- 
tion to the trapezius, and articulates -with the clavicle by 
me^ns of an oval facet, which looks inwards and upwards ; 
and by its posterior border, whicli, in tuniiiig, becomes 
external, it gives origin to the deltoid. Its upper surface is 
rough and subcutaneous, and its lower overlaps the joint, 
whilst the apex att-aches the coraco acromial ligament. 

The borders of the scapula are superior ; external or 
axillary ; and internal, vertebra!, or base. 

The superior border, the shortest of the three, presents 
extemaUy a notch, which, when converted into a foramen 
by the suprascapular ligament, transmits the suprascapidar 
nerve, whilst the ligament itself is crossed by the artery, 
and gives origin, together with a portion of the superior 
border, to the omo hyoid muscle. The external border is 
the strongest and stoutest of the tlu*ee, and, by an impres- 
sion below the head of the bone, an inch and a half in 
length, gives attachment to the tendinous origin of the 
long head of the triceps muscle : from tliis part, it gradually 
lessens in width towards the inferior angl(». The internal 
border runs nearly parallel with the vertebral column, and 
by that portion above the level of the spine of the scapula 
gives insertioji to the levator angiili scapula. At the level 
of the spine, it gives origin to the rhoraboideus minor, and 
between the spine and the inferior angle to the rhom- 
boideus major ; whilst into its anterior lip or margui in its 
whole extent, the seiTatus magnus is inserted and into the 
posterior some few fibres of the supra and infra spinous 
muscles. The supeiior angle is very thin, and separates 
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the superior from the iiitemal border. The inferior angle 
separates the internal ffoin the external borderj and to it 
properly belongs the triangular smfaeo for the origin of 
the teres major muscle. Fibres of the latissimus dorsi are 
also often attached at this point. The external angle, 
situated at the junction of the superior and external border, 
is rightly termed the head of the scapula. It presents a 
large peai'-shaped facet, with the apex upwards, described 
as the glenoid cavity, for articulation with the head of the 
hmnerus. This cavity is smTOxmded by the capsular Uga- 
ment of the joint, to which it gives attachment, and 
is deepened by the glenoid ligament, a fibrous mass 
encircling the edges and becoming continuous at tlxe apex 
of the cavity with the long head of the biceps muscle, 
which may therefore be said to talce origin from it. Imme- 
diately behind the head is the contracted portion or neck 
already mentioned as being partly formed by the external 
border of the spine. Commencing from the head and 
superior border is the coracoid process, which, projecting 
at first upwards and slightly inwards, afterwards turns 
forwards and outwards to overlap the joint. Upon the 
upper sm-face is a roughened portion for the attachment of 
the coraco clavicular ligaments ; by its anterior border it 
gives mHertion to the pcctorahs minor muscle ; at its pos- 
terior border is attached the coraco acromial ligament; 
and from the apex two muscles, the cortico braehialis and 
short head of the biceps, arise together. 



The Humerus. [Plate IV.) 

The hmnerus is the longest and largest bone of the 
arm, and consists of a shaft with an upper and lower 
extremity. 

The upper extremity articulates with the glenoid cavity 
of the sciipula by a roimded head, the articulating surface 
of winch is directed inwards, upwards, and backwards, 
and is encircled by a roughened groove described as the 
unatomical neck, and marking the extent of the articular 
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cartilage. External and inferior to the anatomical neck, 
the upper extremity presents two tuberosities, the ex- 
ternal and the internal, aeeorLling to their position, 
separated from each other by a deep longitutlinal groove. 

The internal tuberosity is the smaller of the two, but 
is more defined, and receives the insertion of the sub- 
seapularis muscle. The external occupies the whole of 
the outer part of the extremity, and receives the insertion 
of tlu'ee muscles, namely, from before backwards, the 
snpraspinous, infraspinous and teres minor; whilst the 
separating groove conveys the tendon of the long head of 
the bicepw miiscle downwards from the joint, and a small 
articular artery upwards to the joint. 

The shaft of the bone is somewhat contracted a little 
below the tuberosities, and from the liability to fracture 
at this point, it has been called the sm-gical neck. At the 
lower half the sliaft becomes markedly triangular, but 
throughout it may be said to bo divided by three lines or 
borders into as many fsm-faces. 

The anterior b(jrder fonns above tlie outer ridge of the 
bicipital groove, where it receives the insertion of the 
pcctoralifl major muscle ; below tliis it occupies the median 
line of the bone, being under cover of tlie brachialis anticus 
muscle ; and it terminates by thviding into two diverging 
portions which contain between them a depression, the 
coronoid fossa, for the reception of the eoronoid proeess of 
the ulna in extreme flexion. 

The internal border forms above the inner ridge of the 
bicipital groove where it receives the inseition of the teres 
major and latissimus dorsi muscles, and terminates below 
in the prominence of the iutemal condyle, above which for 
a. short iHsfcnice it is called the internal condyloid ridge. 

The external border extends from the posterior part of 
the great tuberosity downwartls to the promuience of tho 
external condyk^ In its whole extent fibres of the triceps 
muscle arise from it posteriorly; wliilst from the lower 
fourth, which is strongly marked, and termed the external 
condyloid ridge, arise two muscles, the supinator radii 



THE HtTMERUS. 



19 



longus, fi-orn about two inclies, aud below it tbe extensor 
carpi radiaHs longior. 

The internal surface is the space between tlie anterior 
anil internal borders, forming in its upper fourth the 
Lifipital grooTc. Below this it widens considerably and 
presents a more or less roughened portion for the insertion 
of the coraco bracbialie, wlulst the rest of its extent gives 
origin to the brachialis anticus muscle. 

The external eiorface lies between the anterior and 
external borders. It prcBonts a well-defined rough im- 
preBsiou in its middle tliird for the insei'tion of the deltoid 
muscle, and below this, though comparatively smooth, 
gives origin to the brachialis anticus. 

The posterior siu-face lies between the external and 
the internal borders. It is covered by the triceps muscle, the 
external head of wiiich arises as high up as the insertion 
of the teres minor on the great tuberosity, and the internal 
head as high as the insertion of tlie teres major. On the 
internal border, crossing from witliin outwards and very 
obhquely downwards, is a more or less marked groove 
formed by the muscnlo spiral nerve. 

The inferior extremity of tlie himi ems projects laterally 
in the form of two prominences, the condyles. Of these 
the uitcrual is considerably the larger, and gives origin by 
a common tendon to the pronator radii teres, flexor carpi 
radialie, palmaris longus, flexor subliraia digitorum, and 
flexor cai-pi ulnaris miiscles, as well as to the internal 
lateral Hgament of the elbnw-joiut. The external condyle 
is Hmallur and more flattened, and gives origin to the 
extensor carpi radialis breviur, extensor commimis digito- 
rum, extensor minimi digiti, extensor carpi lUnaris and 
anconeiLS muscles, and to the external lateral ligament of 
tlie elbow-joint. This extremity terminates in an in-egular 
articular surface, for articulation with the radius and ulna, 
the innerrnosl parti descending some distance below the 
rest, HO that the arm in flexion is thrown across the chest. 
The external portion of tUs surface is globular, for articu- 
lation "svith the concavity upon the head of the radius, and 
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is tenned the capitellum ; the remainder is called the 
trochlea, and articulates with the greater aigmoid cavity 
of the ulna. 

In front of the lower extremity, immediately above the 
trochlea, is a trianj^ular depression termed the curonoid 
fossa, for the reception of the coronoid process of the ulna 
in flexion ; and external to it above the capitellimi a small 
fossa, into which the head of the radius passes when the 
foremTQ is flexed to the extreme. Behind tlio lower 
extremity a very considerable cavity of triangular form, 
the olecranon fossa, receives the olecranon process of the 
ulna in extension, and so limits that motion. Above the 
fossse which receive the processes of the ulna rise respeo- 
tiveJy the anterior and posterior ligaments of the elbow- 
joint. 

The Radius. {Plate IV.) 

The radius is the external of the two bones of the fore- 
arm. It presents at its upper extremity a circular enlarge- 
ment or head. This portion is concave above for articula- 
tion with the capitellum of the humerus, smooth in its 
circumference for motion within the orbicular ligament, 
and prolonged doivTiwards internally for adaptation to the 
lesser sigmoid cavity of the ulna. 

The head is supported by a smooth and circxdar con- 
striction or neck, and is by it separated from a protuberance 
on the inner side of the bone, which, under the name of 
the tuberosity of the rathus, receives on its inferior and 
posterior portion the insertion of the tendon of the biceps 
muRcle. 

The shaft of the bone is somewhat curved outwards, 
and presents on the side contiguous to the ulna a sharp 
internal border, along which is attached the interosseous 
membrane. This border extends from the tuberosity above 
downwards to the lower fifth of the bone, where, bifixr- 
cating, it eneloHes the sigmoid cavity or articular facet for 
the reception of the lower extremity of the ulna. 
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The sliaft possesses alao two other bordei'B, an anterior 
and a posterior. 

The fnmier ext^.mds from tlie tuberosity downwards, 
and at first obliquely outwards, to the anterior edge of the 
styloid proeesa. By its upper portion, termed the obUque 
line of the radius, it receives the insertion of the supinator 
radii brevis muscle, and gives origin to the flexor sublimis 
difj;itorum, whilst into its lower fourth is inserted thts 
pronator quadratus. 

The posterior border is the most indefinite of the three, 
and may bo said to extend fi'oni the neck above to the 
posterior edge of the styloid process below. 

Of the surfaces of the shaft, three in number, the an- 
terior lies between the internal and anterior borders. It is 
slightly hollowed in its upper two-thn-ds, where the flexor 
longus pollicis arises, and is flattened in its lower fom'th, 
where the pronator quadi-atus is inserted. The nutrient 
artery enters about the uppermost part of this surface. 

The posterior siu-faeo lies between the internal and 
posterior borders. It presents above a smooth portion 
extending round towtu-da the oblique line for the insertion 
of the supinator railii brevis, and below this a rough flat- 
tened portion, exteuihng shghtly below the centre of the 
shaft, for the origin of the extensor OBsis metacarpi pollicis 
and extensor primi iuternodii pollicis. 

The external surface lies between the anterior and 
posterior borders ; and it presents about its centime a rough 
impression for the insertion of the pronator radii teres, and 
above tliis a smooth surface of considerable extent for the 
insertion of the supinator radii brevis. The lower part is 
smooth for the passage of tendons. 

The iufcrior e.ctreutiU/ of the radius presents a termijial 
articular siu-face of triangular form, whoso apex is directed 
outwards, and which is divided by an antero posterior 
ridge into two jjarts, an external triangular for articulation 
with the scaphoid bone, an internal quailrilateral for arti- 
culation with the semflunar bone. 

The internal aspect of the extremity exhibits the sigmoid 
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cavity or facet for articulation with tlie lower extremity 
of the ulna already mentioned as contained in the bifnr- 
cation of the internal border of tho radius. 

The extei'nal aspect is formed pai'tly by a proeeas termed 
the Btyioid proccBS, projecting almost peipendieularly down- 
wards, into the base of which the supinator radii longns is 
inserted, and into whose apes the external lateral Hgament 
of the wrist-joint is attached. The process is traversed by 
tt perpencbcnlar groove for the transmi.ssion of tlie tendons 
of the extensor ossis metacarpi poUicis and extensor primi 
intemodii polIi<.'is muscles. 

The anterior aspect is simply a continuation of the 
anterior surface of the shaft and receives tlie insertion of 
the pronator quadrattis : along it« lower margin is attached 
the anterior ligament of the wrist-joint. 

The posterior aspect presents a central tubercle, around 
the inner side of which cui-ves a 8m.all groove for the ten- 
don of the extensor eecundi intemodii poUicis. Internal 
to tliis groove is a second, for the tendons of the extensor 
commimis digitorum and extensor iudicis ; and external 
to it a third, for the tendons of the extensor carpi radiaKs 
longior and extensor carpi radialie brevior. The lower 
margin of this aspect gives attachment to the posterior 
ligament of the wrist -joint. 



The Ulna. {Plate lY.) 

The ulna is the companion of the radius, and the inner 
bone of the fore-arm. 

Its upper extremity may be said to consist of two 
processes, a posterior, or olecranon, and an anterior, or 
coronoid, together fin-ming a deep excavation under the 
name of the greater sigmoid cavity, for articulation with 
the trochlear surface of the hnmerus. 

The olecranon process is tlie extreme portion of the 
bone, the subcutaneous prominence of the elbow-joint, and 
the ]unit to extension of the fore-arm. By its superior 



1 



THE ULXA. 23 

surfeice, which is quadrilateral, it gives insertion to the 
triceps muscle ; by its anterior siu-face it enters into the 
formation of the greater sigmoid cavity; and by the 
borders of the same it gives attachment to the posterior 
ligament of the elbow-joint. The posterior surface is the 
part felt beneath the integument. The ccronoid process 
projects forwards and presents a superior surface, which 
forms the inferior portion of the greater sigmoid cavity ; 
an anterior surface, which gives insertion to the brachiahs 
anticus muscle, and which possesses at the lower part a 
tubercle for the attachment of the oblique Kgament of the 
elbow-joint ; an internal surface, somewhat hollowed, and 
giving origin to slips of the pronator radii teres and flexor 
sublimis digitorum muscles ; and lastly, an external siirface, 
upon wliich is situated an oval articular facet, termed the 
lesser sigmoid cavity, and concave from before backwards 
for the rotating head of the radius. The flexor longus 
poUicis frequently takes origin by a fine slip of tendon 
from the coronoid process. The great sigmoid cavity is 
the space formed by the two processes. It is concave 
from above downwards, but in its depths presents a central 
longitudinal elevation for perfect adaptation to the 
trochlear surface of the humerus. 

The shaft of the bone decreases in size from above 
downwards, and presents contiguous to the radius a 
prominent sharp external border, commencing above at 
the lesser sigmoid cavity, terminating below at the lower 
extremity of the ulna, and giving attachment in the 
greater part of its length to the interosseous membrane. 

In front of the shaft the anterior border extends from 
the coronoid process above to the lower extremity of 
the ulna below. Its chief part is covered by the flexor 
profundus digitorum muscle, but in the lower fourth it 
gives origin to the pronator quadratus. Posteriorly an 
indistinct posterior border extends from the olecranon to 
the styloid process, and gives attachment to an aponeurosis 
common to the flexor profundus digitorum, flexor carpi 
ulnaris and extensor carpi ulnaris muscles. 
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Of the Burfu^es of the elmft, the anterior lies bet-ween 
the antciior und external borders. It is somewhat 
hollnwcd, ii preBentH the medullary foramen, and it gives 
origin by its upper three-foiu-ths to the flexor profundus 
digitonim, and by its lower fourth to the pronator 
quadmtua. The internal sm-face lies between the anterior 
and posterior borders, and gives origin by its tipper tkree- 
foiirths to the flexor profundus digitoruni, whilst it is, in 
the rest of its extent, subcutaneous. 

The posterior surface lies between the posterior and 
external btirders, and it presents in the upper fourth a 
ridge nmning from the lesser sigmoid cavity downwards 
and inwards, thus cutting off a small fossa below the lesser 
cavity, fitjm which the supinator radii brevis muscle takes 
origin. On tliat portion of the surface above the ridge the 
anconeus is inserted, and from that below it arise in order 
firom above downwards the extensor ossis metacarpi 
poUicis, extensor primi intemodii pollicis (this latt^ fre- 
quently does nut arise from the ulna), extensor secundi 
int-eruoilii jxillicis and extensor indicia. 

The lower extremity of the ulna is very small when 
oomparL>d with the upper. It possesses an inferior surface, 
separated fix^m the carpus by the intervention of an inter- 
articnlar fibro cartilage ; a smooth circumference, a large 
portion of wlueJi is covered with cartilage, and articulates 
with the sigmoid cavity of the radius ; and at its inner and 
poatetiar part an elongated tubercle of bone, the styloid 
process, which by its apex gives attachment to the internal 
latonl ligam«nt of the wiist-joint and by its outer side 
to tiM mttaartknlar fibco cartilage. On the poeteiior 
aspect of the lo\rer extremity is a longitodiiial groove for 
the trinffmimaop of the toidon of the extensor carpi 

Tb. CaUPCS. {PUla V. and VL) 

TW cupoB is oon^Msed of «jght boness anaxkged in tvro 
b tibe first n>v, fi«m witfaovit inwaids. are the 
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Scaphoid, Semilunar, Cuneiform, and Pisiform bones ; and 
in the second row, in the same order, the Trapezium, 
Trapezoid, Magnum, and Uncifonn. Theee bones are 
peculiar in possessing numerous articulating Biurfaces, and 
in yet always leaviug an anterior or palmar, and a poetcrior 
or dorsal surface free for the attachment of Ugaments. 
The dorsum of the hand is evidently more or less convex ; 
while on the contrary the palm is to the same extent con- 
cave ; and fi'om this circumstance the dorsal hgamentous 
surfaces of the carpal bones are (with one exception) larger 
than the palmar. The semilunar bone differs from the 
rule in prcKonting its palmar larger than its dorsal 
siu'face. 

The SCiiPHom Boxe. 

The scaphoid hone may be described as presenting two 
surfaces; one convex, in position, posterior and external, 
the other concave, in position, anterior and internal. It ia 
the outer l)one of the fii-st row, and is placed vnth its long 
diameter extending downwards and outwards, its larger 
extremity upwards, and its convex surface behind. The 
convex surface is divided into two parts by a gi'oove, 
thus producing a portion above irregularly triangular for 
articxdation with the carpal surface of the inferior ex- 
tremity of tho radiuB, and a porti(jn below for articulation 
chiefly with the trapezium, but fi-om which a small part 
more internal and farther from the groove is marked off 
for articulation with the trapezoid. The gi-oove itself, 
which may receive tho name of the posterior ligamentous 
surface, runs hoiizontally from before backwards, and gives 
attachment to ligamentous fibres. 

The foncare surface presents a large excavation nearer 
its lower than its upper border, and of roimded foim, to 
receive the head of the os magnum. Above this ia a smooth 
fiat semilmiar facet for articulation with the semilmiiu- 
bone ; wliilst below, and anterior to it, is a rough irregular 
surface, terminating anteriorly in a bhmt tubercle, which 
corresponds to the anterior hgamentoxis surface, and which 
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gives attachment to the anterior annular ligament of the 
■wrist-joint. 

The Semiujnar Bone. 

The semilunar bone is the Becond of the first row. 
Somewhat of the form its name expresses, it presents 
BIX surfaces, nnd is, in all its characters, dihstinctly marked. 

The anterior and posterior sm-faces are rough for the 
attachment of palmar and dorsal ligaments ; the posterior 
being usually much more rough and perforated than the 
anterior surface, wliich is exceptionally larger. 

The external and internal eiu-faces are termed its 
Bcmilunes, and of tliese the external is smooth and finely 
crescentic for ai-ticulation with its equivalent on the 
scaphoid ; the internal is also smooth but more quadri- 
lateral and articulates with the cuneiforai bone. 

The superior surface is convex in every direction, 
smaller behind than in fi-ont, and smooth for ai'ticulation 
with the carpal surface of the inferior extremity of the 
radius. 

The inferior surface is deeply concave, and smooth for 
articulation with the head of the os magnum ; but a email 
portion at the innermost part of tliis surface is often 
separated off for articulation with the unciform bone. 

The Cuneiform Bone. 

The ctmeiform bone, the third of the first row, is of 
conical form, situated with its base uppermost and with its 
long diameter extending downwards and inwards. 

It distinctly possesses three surfaces, anterior, superior, 
and inferior ; and a base. The anterior surface is some- 
what depressed near the base where it is roughened for the 
attachment of the anterior ligament of the wrist-joint and 
for palmar ligaments, but near the apex it presents an 
oval convex facet wluch articulates with the pisiform 
bone. 

The superior surface enters into the formation of the 
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wiist-joint by a quadrilateral smooth facet near tlie base, 
which plays beneath the interarticular fibro cartilage at- 
tached to tliK lower exti-emity of the nlna; whilst the 
remainder or internal part approaching the apex m non- 
articular and roughened for the attachment of the internal 
lateral ligament of the wrist-joint. 

The inferior surface is almost entirely articular. It 
posBCBses the largest facet on the bono, and tliis is of 
quadrilateral form extcndhig downwards and inwards 
so as to overlap and articulate with the unciform bone. 

The base looks almost directly outwards : it ia articuljir, 
smooth, and of tlie same form as the internal surface of 
the aeniihuiar bone, that is, approaching to a quadrilateral 
with the upper angles cut off! 



The Pisiform Bone. 

The pisiform bone ia small compared with the rest of 
the carpal series, It is of romided form, well described as 
pea-shaped, and lies upon the cuneiform as though 
secondary to it. It possesses one large articular facet 
which occupiee the whole of the posterior sui-face, and is 
oval and concave for articulation with a similar facet upon 
the anterior surface of the cuneiform bone, a synovial 
membrane, separate and special to itself, intervening. The 
bone is somewhat longer from side to side than from 
before backwards, and its external extremity is con- 
siderably the larger, projecting over the carpus so as 
partially to overlap the ulna vessels and nei-ves in their 
passage into the palm of the hand. 

The superior surface receives the insertion of the 
flexor carpi ulnaris muscle, and is decidedly convex, whilst 
the mferior gives origin to the abductor minimi digiti, 
and has a tendency to overhang, thus producing a fine 
transverse groove which runs parallel with the border of 
the articular siu-face. 

To recognize whether this bone belongs to the right or 
left hand is often very difficult, but when possible to de- 
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termine the inferior Hurfaca it is much simplified, as the 
external extremity and the posterior articular facet are 
always tolerably distinct. 

The Trapezium. 

The trapezium is the first bone of the second row, com- 
mencing fi-ora without. The palmar and doreal eurfaces 
are as usual both rough for the attaclimeut of ligaments, 
and of these the palmar surface presents upon it a deep 
longitudinal groove along which runs the tendon of the 
flexor carpi radiaHs muscle ; whilst the prominent ridge 
situated upon the outer side of the groove gives oiigin to 
muscles of the biill of the thumb, namely, fibres of the 
abductor polhcis, opponens polUcis, and the outer head of 
the flexor brevis pollicis. The dorsal surface is larger 
than tlie pahnar, and is rough and iiTegidar for the attach- 
ment of the posterior cai-pal hgaments. The trapezium, 
when viewed fi-om within, presents three articular facets, 
of which the middle is the largest : tliis is concave, some- 
what quadrilateral and articulates with the trapezoid. 
The superior is next in size, directed upwai-da and inwards, 
more cii'cular or semilimar ui form and articulates with 
the scaphoid Lone. The inferior is the smallest, directed 
downwards and inwards, and articulates with the meta- 
carpal bone of the index finger. When viewed firom 
without the trapezium presents two sm-faces, an inferior 
which is larger, articular and of a saddle-shaped appear- 
ance for articulation with the metacarpal bone of the 
thiunb; and a superior, which is nonarticukx, separated 
from the lower by a prominent ridge, and rough and 
irregular for the attachment of the external lateral liga- 
ment of the wrist-joint. 

The Trapezoid Bone. 

The trapezoid bone is the second of the second row. 
It presents palmar and dorsal surfaces for the attachment 
of ligaments, but the rest of the bone is smooth for 
articulation. 
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The palmar stirface is somewhat quadrilateral, and 
recedes at its external inferior angle. The dorsal surface 
is very much larger than the preceding, and is rough and 
irregular. 

Aroimd the bone may be distinguished four smooth 
surfaces for articulation. The largest of these, which may 
be called the inferior, is saddle-shaped, that is, convex from 
side to side, slightly concave in the long diameter: it 
looks directly downwards and articulates with the meta- 
carpal bone of the index finger. The surface, which may 
be called the superior, is concave, looks directly upwards for 
articulation with the scaphoid, and is separated from the 
external surface only by a sharp border. 

The external surface is flattened, and looks outwards 
and upwards to articulate with the trapezium. 

The internal surface is long, nan-ow, and concave in 
its long diameter ; and a large portion of it seems to be 
formed upon an inward projection of the bone near the 
dorsum. This surface articulates with the os magnum, 
and invariably presents about its centre a rough de- 
pression for an interosseous ligament between the two 
bones. 

It is frequently difficult to distinguish the hand to 
which this bone belongs, but by attention to the above 
characters the internal, inferior, and palmar surfaces may 
be recognized and the bone determined. 

The Magnum Bone. 

The OS magnum is the third bone of the second row, 
and the largest in the carpus. It possesses a rounded 
head, occupying a large portion of a sphere, attached to 
the body by a contracted portion or neck, and adapted to 
a socket-joint formed by the scaphoid and semilunar 
bones. 

The articular surface of the head is plainly divisible 
into two parts, of which the upper is convex and quadri- 
lateral, and articulates with the inferior surface of the 
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semilunar bone. The lower or external extends down- 
wards upon the outer surface of the body of the bone ; 
it is also convex, but of more circular form; and it 
articulates with the ecaphoid bone. 

On the body of the bone the palmar surface is very 
prominent, except near the head, where it somewhat 
recedes ; and it is usually marked by the nutrient foramen. 
The dorsal surface is broader, smoother, and somewhat 
excavated. The external siu-face is largely occiipied by 
the downward extension of the scaphoid facet of the 
head, Init at the lower part a facet may be distinguished 
for articulation with the trapezoid hone ; and this facet is 
marked by a depression for the interosseous hgameut, and 
is by it frequently divided into two parte. 

The internal surface is almost entirely smooth, and 
articulates witli the imciform bone. The inferior or 
metacarpal surfece looks directly do\vnward8 towards the 
metacarpal bones, with three of wliich it fiequently arti- 
culates. It is concave from before backwards, and arti- 
culates chiefly with the third metacarpal bone, but on each 
side a naiTOW slip is cut o£F; the outer and larger for the 
second metacai"pal bone, the uiner and smaller for the 
fourth. 

The Unciform Boke. 

The imciform is the innermost bone of the second row, 
and receives its name from a hook-like process springing 
from its palmar surface. 

The palmar and dorsal surfaces must be first sought 
for, and of those the palmar may be easily recognized by 
the imciform process which is attached to its iuferior and 
internal p;u't. Tliis process is flattened laterally, but is 
somewhat concave upon its outer sm-face, where it bounds 
a space through which the flexor tendons pass ; and its 
apex gives attachment to the anterior annular hgameut of 
the wrist-joint and origin to the flexor brevis minimi digiti 
and opponena minimi digiti. 



THE METACARPUS. 31 

The dorsal surface is much larger than the palmar, and 
is rough for ligamentous attachment. 

The inferior or metacarpal surface is divided by a ridge 
into two smooth facets for articulation, the inner with the 
fifth, and the outer with the fourth metacarpal bone. 

The external surface articulates with the os magnum 
at the upper and posterior part, by means of a smooth 
articTilar facet, and at the lower part by the interven- 
tion of an interosseous ligament. The internal surface 
presents one large articular facet, peculiarly curved for 
articulation with the cuneiform bone, by which it is 
overlapped. 



The Metacarpus. (Plate VI.) 

The metacarpus consists of five bones, which form the 
body of the hand, and receive their name either nume- 
rically, commencing fi:om the thumb, or according to their 
respective digit ; such as the metacarpal bone of the thumb, 
index, middle, ring, or little finger. 

Each metacarpal bone presents a base or upper ex- 
tremity, by which it articulates with the carpus ; a head 
or inferior extremity by which it articulates with the 
phalanges; and an intermediate portion, or shaft. 

The head is somewhat of rounded form, and owing 
to the greater amoiint of flexion than of extension of the 
fingers, continues its articular surface considerably more 
into the palm than on the dorsum. 

On each side of the head is a depression, into which is 
attached the lateral ligament of the joint. 

The shaft is concave in its length on the palmar 
aspect, where it presents a sharp border, and slightly 
convex on its dorsal aspect, where it presents somewhat 
of a surface. The interosseous muscles take origin from 
the lateral, and part of the dorsal surfaces of the shaft, 
and distinct markings may be observed for their attach- 
ments. 
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The bases differ in each iustance, and by this means 
the several bones may be clistingmehed one fi'oni the 
other. Each base articulates laterally with its ueighbouvs, 
except that of the thumb, which alone is free, and thus 
three bones may be at once partly determined ; that of the 
thumb having no lateral facet at all, that of the index none 
on its radial side, that of the little linger none on its ulnar 
side. 

The metacaapal hone of the thumb is much shorter 
but stouter than the others. On the palmar surface of 
its shaft the flexor ossis naetacai-pi pollicis takes insertion. 
Its carpal extremity articulates with the saddle-Bhaped 
surface of the trapezium, to coiTospond with which it is 
concave from before backwards, and convex from side to 
side. It has no lateral facets sij^ce it does not articulate 
with the other metacarpal bones ; but on its outer side is 
a more or lees developed tubercle for the insertion of the 
extensor oasis metaciwpi pollicis. 

The metacarpal bone of the index finger articulates 
with three of the carpal bones. The carpal extremity 
articulates cliiefly by a large central facet with the tra- 
pezoid; a small portion passing outwards to the trapezium, 
and another inwards to the os magnum. When viewed 
from behind it seems to bifurcate and to enclose the tra- 
pezoid bone, but on the palmar surface the part which 
articulates Avith the os magnum extends into the caiims 
between that bone and the trapezoid, as a process of some 
size. Of the lateral sm-facea, the inner presents two facets, 
or, sometimes one for articulation with the middle meta- 
carpal bone ; and the outer a tubercle for the insertion 
of the extensor carpi radialis longior. There is also a 
tubercle on tlie palmar surface for the insertion of the 
flexor carpi radialis. 

The middle or third metacarpal bone may be at once 
recognized, and its hand determined by a stout process 
which extends up into the carpus from the posterior siu-- 
face and outer or radial side of its carpal extremity, and 
which receives on its dorsal aspect the insertion of tiie 
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extensor carpi ra<liiUi8 bruviDr. This extremity fiu-ther 
artiL'ulat*.:B with tho os raagimia, and on each side with 
the next rautiiciii'pal bone. 

The foui'th metacaipal bouts articulates wth two bones 
of the cai-piis, the oh magnum and tmciloriu ; and as tlio 
facet for the latter is much the hirger, and necesBarily more 
intemal, the hand to whiuh the bone belongs may bo 
determined. On its iimer «ide is one facet for articulation 
with the fifth metacarpal bone, on its outer two, or one for 
the tliiid. The fifth metacarpal bone articulates with the 
tmcifonn bone, but may bo recognized by a tubercle on its 
iuterual lateral surface for the insertion of the extensor 
carpi uhiaris, and a flieet on its external lateral sui*face 
for articulation with the fourth metacarpal bone. 



The Phalanges {Plate VI.) 

are three in number for eacli finger, except the thumb, 
for which there are only two. They all resemble one 
another in beijig concave on the palmar siu-t'ace, and 
convex on the dorsal ; and in lumng a shaft and two 
enlarged extremities. A phalanx may be recognized as 
belonging to the first, second, or third row, but to which 
finger it is impossible to determine, unless all are present, 
and then only by its length. Two lateral and one palmar 
ligaments attach the metacarpal bone to the first phahmx, 
and the phalanges to each other, preventing the extension 
of the fingers beyond the level of the raetacai-pus. The 
phalanges of tlie fii'st row are very long, compared witli 
tliose of either the second or the third row, and are muel» 
enlarged at their metacarpal extremity. This extremity 
articulates with the rounded head of the metacarpal lx>ne 
by a cnp-shaped articular surface of very small dimensions, 
so as to allow a great amount of motion ; and by a tubercle 
on each side it receives the insertion of the intLa'osseous 
and lumbrical muscles, whilst that of tlie thmnb receives 
on its outer tubercle the insertion of the abductor poIlieiN, 
and external lieail of the flexor lirevis pollieis, on ils 
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inner tulxjrck- the aiMuctor pollide tiinl inteniul head of 
the flex(»r breviB pollicis, and on its dorsal surface 
the insertion of the extensor prinii inteniodii pollicis. 
That of the little finger receives on its inner tubercle the 
insertion of the abductor minimi digiti and flexor brevia 
minimi digiti. 

The eliaft along t!ie borders of its palmar Burface 
presents well-defined ridges for the attachment of the 
sheath of the flexor tendons. The inferior extremity 
articulates with the middle phalanx by a surface which is 
concave firom side to side, and convex firom before back- 
wards. 

The phalanges of the second row arc far inferior 
in size to the former, and their bases or larger extremities 
have on their articular siu-faces an antero posterior ridge, 
rendering the entire facet convex from side to side, and 
slightly concave from before backwards. The sliaft gives 
insertion by ridges on the Ijorders of its palmar surface to 
the twf) shps of the flexor siiblimis digitorum, and by its 
posterior siirface to the central of the tlu-ee shpa of the 
extensor comnnmis digitorum. The inferior extremity is 
similar to tliat of the first row. This bone is absent in the 
thumb. The phalanges of the thu-d row (imgual) an- 
small and peculiar: they articulate by their bases with the 
second row, and have the articular surface convex from 
side to side, concave from before iMickwards. The shaft 
receives the insertion of the flexor profundus digitomm mi 
its palmar surface, and on its dorsal surface the two lateral 
slips of the extensor communis digitorum united. Tlir 
terminal extremity is oval in form, flattened and rougli on 
the palmar siurface, but somewhat smooth on the dorsal. 

BONES CONSTITUTING THE PELVIS. 

The Sacrum. (Plate VII.) 

The sacrum is an extension of the vertebral column 
downwards, and consista of five sacral vortebraj, wliitih, 
uniting into a triangular or wedge-shaped mass, fit in 
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between the ossa innominata, and bo fomi tlie posterior 
wall of the pelvis. It is therefore described as one bone, 
which poBseases an anterior, a posterior, and two lateral 
siu'faces, with a ]>aHC! and an apex. 

The anterior Burfaco is, like the shape of the bone, 
triangular vnth the base upwards. It is slightly concave 
from side to side, markedly so from above downwards, 
and presents four transverse lines which mark the original 
separation of the sacral vertebrae ; whilst at the extremities 
of these lines on both sides are the foiu" sacral foramina 
through which the anterior sacral nerves leave the spinal 
canal. From the foramina grooves pass outwards upon 
the lateral masses of the bone, and from the ridges 
separating the grooves, as well as from the sinrface 
external to them, corresponding to about three sacral 
vertebra?, tlie fibres of the pyriformis muscle take origin. 

The posterior surface is convex botli from above down- 
wards and from side to side, and upon it may be distin- 
guished, thoiigh in an imperfect state of development, 
such parts of the vertebraa as would appear in a posterior 
view. Along the central line is a crest composed of the 
nulimentaiy spinous proces-ses, the first being tolerably 
distinct, whilst the rest are united together. The fifth is 
usually altogether absent, and thus the spinal canal at this 
point beconifs uncovered. On each side of the spines the 
lamina? and articular processes ai-e blended together, 
though the latter often appear as a range of tubercles, 
and are well marked upon tlio fifth sacral veiiebra wliere, 
in the form of a process or ridge on each side of the sacral 
canal, they are termed the comua or horns of the sacnim, 
and unite with similar ascending processes, namely the 

L comua of the coccyx. Still furt.her from the crest appear 
on each side the four posterior saci'al foramina, through 
which four posterior sacral nerves are transmitted from the 
canal, whilst the fifth curves beneath the comua of the 
sacrum. Lastly, the remainder of the sm^ace coiresponds 
to the transverse processes. It is very rough and tuber- 
culated, and at the lower part gives origin to the glutseus 
D 2 
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uiaximus muHcle and attacliment to the eacro sciatic 
ligaments. The erector spinse muscles take origin from 
the posterior ettrfacc of the sjicrum on each eidu of the 
crest. 

The lateral surface articulates with the ilium by means 
of an ear-slmped portion, described as the auricular sui-facf, 
and behind and below tliis it preeents a deep and ronjjjli 
depression for the attachment of sacro ihac ligaments. At 
the lower part the surface assumcH rather the foiTn of a 
border, and attaches the »acro sciatic hgaments. 

The base of the sacrum much resembles a lumbar 
vertebra. It presents anteriorly the body thrown forwards 
80 as to form a projection termed the promontory of the 
sacrum, and on each side of this a spreading surface, the 
ala. Posterior to the body are the articular processes, 
widely sepai^ated from each other, and in du'eetion loolang 
backwards and somewhat inwards ; next appciir the 
lamiuBB imiting posteriorly in the spinous process, and the 
whole enclosing the triangular aperture of the sacro spinal 
canal. The sacral canal is the continuation of the spinal 
canal, and contains the termination of the cauda equina. 
It is laid open at the lower part of the posterior surfiict.' 
of the eaciimi, owing to the deficiency of the spine and 
laminaj of the fifth sacral vertebra. 

The apex of the Kacrura simply presents an oval facut 
for articulation wth the first piece of the coccyx, and 
around it on each side the anterior fifth sacral nerve tm^l8 
to the front. 

The Coccyx. {Plate Vn.) 

The coccyx consists of three, four or five small bones 
united together, and frequently also united to the sacrum. 
Like the sacrum they curve forwards, decrease in size 
from above downwards, and are concave in front, and 
convex behind. The anterior and posterior sm'faces 
present tlie marks of original separation, and attacli, 
respectively, anterior and posterior sacro coccygeal liga- 
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nieuts. The first coccygeal bone is, when separate, much 
larger tliari tlio rest, and articulates with the apex of the 
saeruin : upon its posterior surface two processes, tlie 
cornua of the coccyx, ascend to meet the descending 
eumua of the sacrum. 

The lateral borders of the imited bones ai'e irregular, 
and give origin to the coccygeus and the two great 
ghiteal muscles and attacliment to the sacro sciatic 
ligiiments. 

The apex of the coc;cyx frequeiitly turns directly 
forwards, due probably to sitting, and it gives origin to 
the sphincter ani muscle. 




The Os Ixnominatum. {Plate VII.) 

The 08 innominatura is made up of three bones, the 
iliinii, the ischiuui and thepiibes, all of which unite together 
in a deep cavity, situated upon the outer aspect of the 
bone, and termed the acetabulum. 

Of the three bones the ilium is by far the largest, and 
extends upwards in the form of an expanding ala. The 
ischiiun, which is next in size, runs downwards, eidarges 
into the tuberosity for the attachment of strong nmecles 
and to receive the weight of the body in the sitting posture, 
and then, l)econiing finer, tm-ns upwards under the name of 
the aeceuding ramus of the ischium to meet the pubes. 

The pubes, or the smallest of the three bones, extends 
ti-(im the acetabulum at first inwards and nearly horizontally 
towards its fellow of the opposite side under the name of 
the horizontal ramus of the pubes. Here it enlarges into 
a flattened portion and then again descends obliquely 
outwards, as the descendhig ramus of the pubes, to join 
with the ascending ramus of the ischium. 

The 08 imiomiuatum is usually described as one entire 
bone, presenting two surfaces and fom' borders. 

Tlie uitenifil smface is chvi<lcd into two parts by a 
luirizontal marking, the ilio pectmeal line or prominence of 
the brim of the trae pelvis, the part below entering into 
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the formation of the true pelvis, the part above into that 
of the false. In reference to the part above the line which 
belongs to the false pelvis, it is formed by the ilinm orJy, 
and IB direfted iiiwarde and forwards. It presents poste- 
riorly a rough and irreg^ar portion, part of which in the 
form of an ear articulates with the aiuicular siuface of the 
sacinim, whilst the rest attaches the sacro iliac ligament. 
The anterior part of this division is concave in all directions, 
and gives origin to the iliaeus muscle, whence termed the 
iliac fossa : and it is usually perforated by the nutrient 
foramen. The surface below the iHo pectineal line, or that 
wliich belongs to the true pelvis, is du-ected backwards and 
inwards, and is formed cliiefly by the ischium and pvibes. 
It presents a large aperture, the obturator foramen, which 
in life is occupied by a thin etructure, the obtiu'ator mem- 
brane. This foramen is oval in the male, hut in the female 
it becomes triangular, owing to the greater obliquity of 
the rami of the pubee and ischium, for the enlargement of 
the outlet of the pelvis ; and it is deeply grooved at its 
upper margin for the passage of the obturator vessela and 
nerve. Fibres of the levator ani arise from this smface 
near the upper portion of the internal margin of the foramen, 
and a large muscle, the obturator rntomus, takes origin 
from the obtm-ator membrane, the borders of the foramen 
and from the extensive surface posterior to the foramen. 

The external sm-face presents centrally a deep circular 
cavity, the acetabulmn, for articulation with the head of 
the femm-. Its cfrcumference is deficient in the anterior 
inferior part for the passage of vessels and nerves into the 
joint, and it gives attachment to a fibro cartilaginous 
structure termed the cotyloid ligament, wliich, extending 
across the notch under the name of the transverse ligament, 
serves to deepen the entire cavity. In the depths of the 
acetabulum is an irregulai- excavation, the sharp margin of 
which attaches the Hgamentum teres, whilst the fossa itself 
is tilled with iat vessels, lic. The acetabulmn is formed 
by the union of the three bones, about one fourth by the 
pubee, and ol the remainder, rather more by the ischium 
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tliaii by the ilium. It is surrouiiJucl by ami gives attach- 
ment to the capsular ligament. The surface of bone above 
the ficetabulum corresponds to the ala of the ilium, and is 
marked by three curved lines, of which the superior is the 
ehortesjt, and cuts off a small ro\igh portion for the origin 
of the glutseus rnaximus. The midtlle is the longest and 
most cm-ved, eomnicncing from near the anterior superior 
«pmous process of the ilium and running to the posterior 
part of the gi-eat sciatic notch. The surface between theBc 
two ciinred lines gives origin to tlie gluta^na meclius. The 
inferior cmved line is not so well defined as the other two, 
but may be traced from the anterior inl'erior spine to the 
great sciatic notc-li. Between it and the middle cui-ved 
line the glutosus niinimuH arises, and between it and tlie 
acetabulum there is a rough marldng for the origin of the 
external head of the rectus femoris. 

Tlie eiu-faco below, or internal to the acetabulum, pre- 
sents the outer aspect of the obturator foramen, the bor<ler 
of which togetJier Tvith the obturator membrane given origin 
to the obturator extemus nmsele, whose tendon is trans- 
mitted through a deep groove situated between the aceta- 
1 lulum and the tuberosity of the ischium. Anterior to the 
obturator foramen is the surface formed by the junction 
of the horizontal with the descending ramus of the pubes. 
From this part the adductor loiigus takes origin by a 
roundixl tendon, and lower down, the adduetor brevis, 
the latter having a much larger origin than the former. 
From the descending ramus of the pubes and the ascending 
ramus of the ischium, extending as far as the tuberosity, 
the adduc^tor maguus arises. 

The borders of the os innvminatum. — The superior 
border is called also the crest of the iliiun. It is convex 
and much curved, and terminates both in front and behind 
in prominences termed respectively the anterior and pos- 
terior superior spinous processes of the ilium. 

It attaches three layers of muscles, and hence may be 
said to possess three lips, of which the external receives 
the insertion of the uljliquus externus muscle in its anterior 



40 THE OS INNOMINATUM. » 

three-fonrthB, whilst of its anterior extremity about one 
inch and a half gives origin to the teneor fascise femoris, 
and of its posterior a fourth gives origin to the latiBBimus 
dorai 

The middle lip gives origin to the obliqiras intomus 
i)y its anterior two-thirds, and beliiud this the erector 
spinaj takes origin. 

The ijitemal lip gives origin to the trans versalis 
iibdominis by its anterior two-thirds, and by the posterior 
Ibiirth to the quadratiis luniljornni. At the anterior superior 
spinous process Poiipart'si ligament is attached, and the 
anterior border commences ; and from the process aa well 
aH from about an inch of the anterior border the sartoriuB 
muscle arises. The anterior border commences from the 
anterior superior spinous process, and for the first inch 
gives origin to the sartorius. It next presents an 
elevation, the anterior inferior spinous process, from which 
arises the internal head of the rectus femoris muscle, and 
to which is attached ako the ilio femoral ligament, a 
collection of fibres which sti'engthen the capsiJe of the 
hip-joint. Below tlie inferior spine the border becomes 
sniooth, forms a groove for the passage of the tendons of 
the psoas and iliacus muscles in thefr exit from the false 
pelvis, and then again presents an elevation, the ilio 
pectineal eminence, into which is inserted when present 
the psoas parvus muscle. From this eminence the ilio 
pectineal lino extends inwards to terminate in a little 
process, the spine of the pubes, the line and depression in 
front of which give origin to the pectineue muscle, whilst 
to rather more than an inch of the sharp margin adjoining 
the spine of the pubes Gimberuat's ligament is attached, 
and to the spine itself Poupart'e Hgament. From the spine 
of the pubes a rough margin, tlie creat of the pubes, is 
continued inwards to the termination of the Iwrder, 
about one inch in length. It gives insertion to the 
external oblique muscle and to the united tendon of the 
internal oblique and transversalis muscles, and origin to 
the pyrumidalis and rectus abdominis. Uesccnthng from the 
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inner point of the crest is an ova! surface, rough for the 
attachment of a fibro cartilage, by means of wliich the two 
pubic bttnos articulate %vitli each other, and here coni- 
mencee the infuritir border. This border is extremely tWn, 
and is formed by the pubee and igchiuin only. From its 
anterior margin for rather more than two inches the 
gracilis mnscle takes origin ; behind this the eras and 
erector penis in the male, clitoridis in the female ; behind 
tliese again the elevator and eoniprcKBor m'etliraj, and low 
duwn, near tlie tuberosity, from a email tipace, the tiTins- 
versua perinaji. Below this pouit the border suddenly 
enlarges into the tuberosity of the ischiiun, and here 
becomes separated from the posterior border. 

The tuberosity gives origin by a large and distinct 
roughening at its upper broad part to the hamstring 
muscles, the semimembranous aljove and the long head of 
tlie biceps and semitendinous below. From the outer 
border the quadratus femoris and fibres of adductor 
magnufl arise, and from the upper part of the inner border 
the gemelhifl superior. The inner border projects in tiie 
form of a sharp edge of bone which gives attachment to 
the great sacro sciatic hgament. 

Continuing tlie circumference of the os imiominatum 
the posterior border extends from the tuberosity of the 
iKchimu upwards to the posterior superior spinous process 
of the ihum, from which point the description of the borders 
was commenced. The posterior border presents imme- 
<li;vtely above the tuberosity a gmove or depression, the 
lesser sciatic notch, and this by means ttf the great sacro 
sciatic hgament becomes converted into a foramen, tlorough 
which the obturator intea"nu8 passes outwards and the 
pudic vessels and nerves inwards tu the j>eiiuj;eunL 
Separating the lesser sciatic notch from a very extensive 
space, the greater sciatic notch, is a triangular process, the 
spine of the ischium. 

The spine gives origin by its external surface to the 
gemellus superior, by its internal surface to the levator 
uni and coceygeus ; and receivmg the attachment of the 
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lesser sacro sciatic ligament at its apex, converts the 
great sciatic notch into a large foramen, tlii-ough which 
the gluteal vessels and nei-ve, the pyriformis muscle, the 
sciatic vessels and nerves, and the pudic vessels and nerve 
leave the pelvis in order from ahove doTsinvards. Above 
the great sciatic notch is the posterior inferior spinous 
process, and this is separated by a small notch only Irom 
the posterior superior spinous process of the ilium, from 
wliieh the superior border has been seen to commence. 

The Pelvis. {Plate U.) 

The pelvis is the space enclosed by the Ba.crum and 
ossa innominata, but since the iliac portions of those bones 
Hwcend considerably ahove the sacnun, and one portion of 
tlic cavity is more capacioiis than the other, it has been 
divided into a true and a false pelvis. 

The false pelvis is bounded laterally by the expanding 
ala3 of the iliac bones, having behind the last lumbar 
vertebra, between which and the ala is the ilio lumbar 
ligament, and in front an open space hmited only by the 
softer tissues of the abdominal walls. The cavity thus 
formed is much more extensive at its upper than at its 
Idwer portion, and is separated from the true pelvis by 
what is termed the brim of that space. The brim com- 
mences in front with the horizontal nmius of the pubis, 
and passes backwtu'ds tlu-ough the Oio pectineal eminence 
and along the ilio pectineal line to the sacro iliac eynchon- 
cb'osis, where the promontory of the sacrum comiects this 
border with that of the opposite side. The cavity contains 
a very large portion of the intestinal canal, as well as 
muscles, vessels, and uei-ves ; and it has consequently 
been connected in the description of the abdominal cavity, 
and divided into three regions, a right anil a left iliac, and 
a central or hypogastric. The inner sm-faco of each ala is 
termed the iliac fossa ; it gives origin to the internal ihac 
nmscle ; and is occupied on the right side by the coecum 
and on the left by the sigmoid flexm-e of the colon. The 
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ceutrul portion is occupied by convolutions of the Bmall 
iutuetines, by the upper part of the bladder wheu that 
viscuB m distended, and in the female dtLring gestation by 
the gravid uterus. 

The minutise of the external parts of the OBseous 
boundary of the false pelvis, namely, the outer euilace and 
the margins of the ala of the iliac bom?, have previously 
been described. 

The true pelvis is a cavity of smaller dimeneions than 
the false pelvis, and is boimded by strong osseous walls, 
which are fonned posteriorly by the eaciiiin and coccyx, 
laterally and in front by the ischial and pubic bones ; 
it is therefore much deeper behuid than in front. It is 
the space through which the chiltl passes in parturition. 
It possesses a superior aperture or brim, and an inferior 
aperture or outlet, and, m consequence of the curve taken 
by the cavity, and of its irregular depth, it follows that 
these apertures occur in a plane, hoiizontal neither to each 
other nor to the body. 

The superior apertm-e or brim of the true pelvis has 
already been mentioned as the line of separation between 
it and the false pelvis. It is slightly larger in the male 
irom before backwards than from side to side ; it is iu- 
^nted posteriorly by the promontory of the sacrum ; and 
ft is placed very obliquely with j'egard to the central line 
of tiie body, so that its axis woidd occur in a line di-awu 
from the umbUicus to the tip of the coccyx. The inferior 
apertiu-e of the osseous pelvis is extremely in-egular, being 
indented laterally by the greater and lesser sciatic notches, 
and having the projection of the coccyx posteriorly; but it 
is rendered more regular in form and smaller in size by the 
greater and leaser sacro sciatic ligaments, which extend 
from the lateral margifTS of the c<.iccyx and sacrum to the 
tuberosity and spine of the ischiiun. The plane of this 
aperture is such that its axis would be within the Hne 
di*awn from the promontory of the sacrum through a 
point midway between the tuberosities of the ischia. 

The cavity of the true pelvis curves in accordance with 
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the sacnmi, and is occupied by the bladder and rectum, by 
large vessels and nerves ; also in the male by the prostate 
glaud, vesiculfB Beminales, and vasa dtiferentia, and in the 
female by the vagina uteruB and ovaries. 

The female pelvis differs in many points from that of 
the male. It is less developed for strengtli and more 
delicately formed, but it is of larger dimensions, par- 
ticiJarly in the transverse diameter. In the false pelvis 
the alaiare more shallow but extended in width, and in the 
true pelvis the biim is oval, with the long diameter from 
side to side. The pubic arch is larger, smoother on its 
posterior aspect, and is rounded at the symphysis pubis, 
not ascending to a sharp angle, as in the male. 

The obturator foramen is more triangulai', its inner 
portion lieing citt off by the great divergence of the 
sides of the pubic arch. Lastly, the sacratn is somewhat 
shorter, but broa<ler and more curved, anil the coccyx 
more movable ; whilst the whole cavity is not so deep 
as in the male. 

THE LOWER EXTREMITY. 

The Femur. {Plate VUI.) 

The femiu- is the enly bone in the thigh. It artieulates 
with the OS innominatimi by means of a roimded head 
projecting obhquely inwards, and upwards from the shaft 
of the boue, to Avliich it is connected by the inteivention 
of a contracted portion or neuk. The head is in shape 
about two-thirds of a sphere, and is smooth for articulation 
with the acetabuhun. The articular sm-face is eurromided 
by a hne wliich marks the attachment or extent of the 
articular cartilage, but near its centi-e it presents a rougli- 
ened depression in which is attached the ligamentum teres. 

The neck supports the head upon its summit, and is 
attached to the shaft by its base. It is flattened from 
before liack wards, extends upwards and inwardw uith an 
obliquity gradually decreasing as the subject advances in 
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years, and it is marked tlu'oughout with numerous vascular 
foramina. At the junction of the neck with the shaft there 
is formed anteriorly a well-deftned line for the attachment 
of the capsule of the hip-joint, but posteiTorly this liga- 
ment is attached more closely to the head and not to so 
rough a line. There is, however, more externally sin 
elevated ridge uniting together two large processes, the 
ti'ocliauters, and hence called the intei-trochanteric ridge. 

The trochanter major is a continuation of the shaft 
upwards, and may be said to be of quadrilateral form, 
having four borders and two surfaces. The anterior 
bonier presents a rough depression for the insertion of 
the glutaius muiimus ; the posterior fomis the intei-tro- 
chanteric ridge ; the superior gives insertion to the pyii- 
formis, gemellus superior, obturator intemus, and gemellus 
inferior, the tendon of these muscles extending down- 
wards upon the inner surface of the great trochanter 
towards the digital fossa ; and the inferior border is simply 
a line fteparating the trochanter from the outer surface of 
the shaft, and marking the uppermost origin of the vastus 
extenius. With regard to the surfaces, the internal ex- 
hibits a large depression, the digital fossa, wliich receives 
the inserting tendon of the obtui'ator externus ; and the 
external is divided by a line running from behind down- 
wards and forwards into two portions, an upper or jinterior, 
for the insertion of the glutaeus medius, and a lower or 
posterior, which is covered by a synovial sac to permit the 
gliding motion of the tendon of the glutmue maximus. 

The trochanter minor is a rounded prominence at the 
inner and posterior part of the upper extremity of the 
bone at the lower end of the uitertrochauteric ridge. It 
gives insertion to the united tendon of the psoas magime 
and iliacus muscles. 

The shaft of the femm* is cylindrical in form, curved 
forwards slightly in its length and incluiing mwards 
towards the knees, so that it follows that the femur of a 
female would have a greater inclination inwartls tiian that 
of a male, in consequence of the greater breadth of the 
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head of the gastrocnemius take origin, the former often 
from a Bniall fossa. Above the articular surface of the 
intornal condyle arises the internal head of the gastroe- 
iiemins ; a]id here again may he noticed the tubercle for 
the insertion of the adductor magnus. 

The Patella. 

The pateUa, or knee-cap, is a small triangular bone, 
frequently dcHcribed as eesamoid, or contained within the 
tendon of the quarhiceps extensor muscle. It is sitaxated 
over the knee-joint, its base ujiwards, its posterior surface 
gliding upon and articulating with the condyleB of the 
femur. 

The anterior surface is subcutaneous, being covered 
only by a bursa and the integument ; into it are inserted 
fibres of the quadriceps extensor, giving it an appenrance 
lougitTidinally Hke the grain in wood. 

The posterior surface is chiefly articular and presents 
two fosBiE, separated from each other by an elevation, 
and exactly adapted to the anterior part of the arti- 
cular surface of the lower extremity of the femur. As 
mentioned in the description of the femur, the external n.f 
the two depressions is the larger and deeper, tocorrespontl 
with the external condyle, and thus the side to which the 
bone belongs may be determined. Tlie lower part of the 
posterior surface is non-articular and overlaps the Joint. 
The base of the bone is upwards, and gives insertion to 
fibres of the quarMceps extensor. The apex is directed 
downwards, and attaches the Ugamcntum patellse. 

The lateral borders ai'e connected also with the tendon 
of the quadriceps extensor, and with this and the liga- 
mentnm patella) the two lateral ligaments of the knee- 
joint are connected. 

The Tibu. {Piute VEI.) 

The tibia is the internal and larger of the two bones 
constituting the leg. 

The superior extremity, which alone artieidates with 
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the femur and receives the weight of the entire body, is 
very conaiderably hirger tiiaii any other portion of the 
bone. Its Huperior surface, by which it articulates with 
the femur, prescntH two large and smooth depressiong, 
separated fi-om each other by an elevated procees uf bone, 
the spine of the tibia. The depressions articulate with 
the condyles of the fenmr, and are deepened by means of 
a semilune of interartieular fibro cartilage, situated upon 
then' free margins; whilst the spine itself, which is bifid at 
the apex, ascends in the interval described as the inter- 
condyloid space of the femur. The spine gives attach- 
ment to the anterior and posterior extremities of the 
external semilunar cartilage, but uot to those of the 
internal, which do not so closely approach it ; and from a 
rough depression immediately hi front and behind the 
spine the anterior and posterior crucial ligaments take 
strong attachment. For the purpose of supptnting the 
articular depressions the upper exticmity of the tibia 
projects considerably on each side, and the prominences 
are termed the internal and external tuberosities. 

The internal tuberosity, which is the larger of the two, 
gives attaclmient by the lateral portion of its cu-cum- 
ference to the internal lateral liganientH, and into a rougli 
depression at its posterior part the semimembranosus 
muscle is inserted. The external tuberosity presents on 
the posterior part of its cncuraference a small facet, the 
direction of which is outwards, downwards and back- 
wards for articulation with the head of the fibula, and in 
contact wth tliis, hut above and internal to it, there is a 
smooth groove, along wliich the popliteus muscle runs to 
its insertion. The anterior aspect of the upper extremity 
of the tibia presents only a solid protuberance of bone 
termed the tubercle, which gives attachment to the 
ligaraentiim patellar, or, as it may be described, tJic tendon 
of the quadriceps extensor ; a bursa intervening between 
the tendon and the hone. 

The shaft of the tibia is markedly triangidar, haAring 
three distinct surfaces, separated by tluxe borders. The 
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anterior border extends fruiii llie tubercle downwards to 
tile luwcr extremity. It is coTiiinonly failed the whin-bono- 
and is sharp ami priuuhieiit iu its upper threc-fuurtlis, 
but ill the lower fourth it is smooth and euives inwards 
towards the malleolus, iu consequence of the passage ot 
the extensor tendons over tliis part of the bone. The 
internal border extends from the internal tuberosity to the 
postei-ior margin of the malleolus, and it is most develojK'd 
in its central tliiixl, where fibres of the solens musele arise. 

The exteiTial border commences from the articular 
facet for the fibula, and extending downwards, bifni'cates 
below for the production of a gro<5ve in which the lower 
extremity of the fibula is fixed. To this bordi-r is attached 
the interosseua membrane between it and tlie fibula. 

The internal surface is situated between the anterior 
and internal borders, and may be felt upon the inner side 
of the leg, aubcutaneouB in its whole extent and con- 
tinuous with the inner surface of the malleolus. Upon its 
upper part, about the level of the tubercle of the tibia, 
tliree muscles, the sartorius, gracilis, and semitendinosiis 
take uisertinn, uniting and sending processes of their 
tendon to strengthen the thick aponeurotic fascia of the 
leg. 

The external sui-faeo is situated between the anterior 
and external borders. For the gi-eater part of its extent 
it looks directly outwards, and gives origin to the 
tibialis anticus, but the lower fourtb of the surface follow- 
ing the course of the anterior border curves over the front 
of the lower extremity of the tibia and becomes smootli 
for the passage of the extensor tendons. 

The posterior sm-face occupies the space between the 
external and internal borders. In the upper thhd a tlistinct 
line may be observed running from the articidar facet for 
the fibida downwards and inwards to the internal border, 
thus cutting off a triangular portion above the lino for 
the insertion of the popliteua muscle, he Tline itself gives 
origui to part of the aoleus, and the surface below the line, 
which is perforated by the nutrient canal, gives origin as 
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far as its lower thin! to two muedee, the flexor longiis 
digitorum chiefly, and at the outer part near the external 
Tjovder to the tiltiah's posticus. 

The lower e^rirnDtiij/ of the tibia is eomewhat larger 
than the shaft, and by its artieulation with, the astragalus 
is the meanH of transraitting the weight of the body upon 
the tarsiiB. From its inner side a tiiangnlar proccBs of 
bone, termed the internal malleolus, projects downwards 
internal to tlie astragalws so as to assist in keeping that 
bone in position in the ankle-joint. 

The inferior or articular surface of this extremity is 
quadrilateral, concave from before backwards but sinuously 
curved laterally, and extends downwards upon the outer 
Biu^ace of the internal malleolus. It articulates with the 
upper and with the internal em-face of the astragalus. 

The anterior surface is continnous with the anterior 
surface of the shaft, and is crossed by the same extensor 
tendons, whilst its margin also gives attachment to the 
anterior ligament of the ankle-joint. 

The posterior sirrface is continuous with the posterior 
surface of the shaft. This aspect of the malleolus is deeply 
grooved by the tendons of the tibialis posticus and flexor 
communis digitorum muscles. 

The internal surface of the extremity is subcutaneous. 

The external surface is concave from before baclrvvards 
for tlie reception of the fibula, to which it is connected by 
ligaments, and its margins are formed as before mentioned 
by the bifiu-cation of the externa! liorder. 

The apex of the internal malleolus gives attachment 
to the internal lateral ligament of the ankle-joint. 



The Fibula. {Phfe VIII.) 

The fibula is a long and slender bone, situated upon the 
outer side of the log. It is slightly curved backwards, bo 
that from its upper to its lower exti-emity it becomes 
concave. 

The head or upper extremity presents a facet upon its 
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upper and internal part, wliicli is directed ijpwards, for- 
wards and inwards for articulation with a similar facet 
upon the externa! tuberoeity of the tibia ; but more 
posteriorly it is prolonged upwards in the form of a conical 
proceBS of bone, the styloid procesB, to the apex of wliich 
the short external lateral ligament of the knee-joint ia 
attached, and from whose base the soleiis muscle takes 
origin. The outer surface of the head attaches the long 
external lateral ligament of the knee-joint, and gives 
insertion to the tendon of the biceps, whilst from the 
anterior part some few fibres of the peroneua longus arise. 

Passing now to the shaft, foxor lines or ridges may be 
determined, none of wliich really extend the lengtii of the 
bone, and therefore can scarcely be designated bordere, 
but wliich are sufficient to separate and define certain 
portions or surfaces. These lines from their position may 
be termed anterior external and internal, and posterior 
external and internal, and, when recognized^ the fibula, 
usually considered bo difEcult, becomes comparatively 
simple. From the front of the head one ridge descends 
for a short distance and divides into two, one of which, tlie 
anterior internal line, inclines inwards and attaches the 
interosseous membrane between the fibula and tibia ; it is 
called the interosseous line, and terminates below iu a 
rough ligamentous portion, wliere the two hones are 
connected togetlier by a strong interosseous ligament. 
The other line, the anterior external, inmning downwards, 
c-urves outwards to the centre of the external surface of 
the malleolus ; and about two inches above its termination 
a short line extends from it to the anterior border of the 
malleolus, and thus cuts off a portion of the bone wliich 
may be felt beneath the uitegument immediately above 
the outer side of the anlde. 

By taldng a posterior view of the bone, the remaming 
two lines may be seen. Of these tlio posterior external 
niuB from the outer part of the base of the styloid process 
doTVTiwards to the posterior margin of the external 
mallonliiR, nnd Ik often irifUstinet at tlie upper part; 
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wliilst the posterior iutem^il runs fi-yin the inner part of 
the base of the etyloid prooeae downwards obliquely 
towards the intcrosaeous line, which it may or may not 
ji>in about the lower foiutli of the bone. 

Tlie space between the anterior external and anterior 
internal lines is the anterior sm-face of the fibula. It is 
extremely nan-ow above but ■widens as it descends, and 
gives origin to three muscles, the extensor communiB 
digitorum longus, peroneus tertius, and extensor propriua 
pollicis. The second of these is continuous with the first, 
and both arise as one muselo from the upper foiu--fiftli8. 
Internal to them and closer to the interosseous Hne the 
extensor proprins poUicis arises from the lower two-tliirds. 

The external surface lies between tlie anterior external 
and the posterior extenial hnea. In tlie upper part it 
appears as a deep groove, and below turns to the back of 
the external malleolus, giving origin to two muscles, the 
peroneus longiis above and peroneus brevis below. The 
posterior surface lies between the posterior external and 
the posterior internal lines. In the upper third it is much 
roughened, and gives origin to the soleus muscle, but in the 
lower two-tliirtls it becomes smooth, and with the excep- 
tion of the lowest two inches gives origin to the flexor 
longus pollicis muscle. 

Between the posterior internal line and the interosseous 
line there yet remains a longitudinally gi-ooved portion of 
the bone, which occupies about two-thirds the length of 
the fibula. This part may be described as the internal 
sm-face, and gives origin to the tibialis posticus muscle. 

The lower extremity of the fibula or external malleolus 
is of pyramidal fomi, attached to the shaft by its liase. 
Its internal sm-fiice presents a triangular facet, smooth for 
articulation with the astragalus; whilst behind and below 
this there is a deep and rough depression for the attach- 
ment of the posterior fasciculus of the external lateral 
ligament of the ankle-joint. The external surface of the 
malleolus is divided into two parts by a prominent ridge 
which is continuous with the anterior external border of the 
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shaft, namely, an anterior or subcutaneous part, and a 
posterior part which is continuous with the external surface 
of the shaft, and ie grooved by tlie tendons of theperoneuB 
longus and brevis in tlietr passage to the foot. 

The anterior border of the malleolus gives attachment 
to the anterior faBciculue of the external lateral ligament 
of the ankle-joint, and the apex gives attachment to the 
middle fasciculus of the same. The posterior border is 
smooth and bevelled. 

The Taesus. {Plates IX. & X.) 

The tarsus is composed of seven bones: the os calcis ; 
astragalus ; scaphoid ; three cuneiform, internal, middle 
and external ; and the cuboid bone. All of these present 
sis sides tolerably distinct. 

The Os CAiiOis, or Caloaneum. {Flate IX.) 

The OB calcis is the largest of the tarsal bones, and gives 
the foi-m to the heel. The superior surface is divided into 
two unequal partK, a posterior, which is smooth, concave 
from behind forwards, and is occupied in the Hvuig subject 
by a mass of loose fat and cellular tissue ; and an anterior 
much larger, overlapped by the astragalus, and presenting 
a deep groove between two articvilar facets. Of the two 
facets, both of which articulate with the astragalus, tli6 
posterior is convex for the reception of the body of that 
bone ; whilst the anterior is elongated and concave for 
the reception of the head, and this projecting considerably 
on the inner side there takes the name of the sustenta- 
culum tali. The anterior border of this facet gives attach- 
ment to the calcaneo scaphoid ligaments, the separating 
groove in direction forwards and outwards being rough 
for the attachment of the strong interosseous astragalo 
calcaneinn ligament, which binds the two bones fimdy 
together. In front of the groove the extensor communis 
brevis digitorum takes origin. 
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Tlic infurior siirfare prt*Heiit8 poKt\;xiurly two tubtrdps, 
Hti internal, wliit-li is large, and by its inner gnrfar-c gives 
(Jiigiii to the adductor pollicia and flexor brevis digitorum 
muscles, and an external, amall, for the origin of the 
abductor minimi digiti. Between the two a deep and 
rough depression gives attachment to the long plantar or 
long calcaneo cuboid ligament. As tliis siu'face extends 
forwards it gi*adually narrows and terminates anteiiorly 
in a tliird tubercle, ■which, together with a roughened fossa 
in its front, give attachment to the short phmtar or short 
c-alcaaeo cuboid ligament. The anterior exu-face is entirely 
smooth for articulation with the cuboid bone, and may be 
Seen to recede above, but is prominent bellow. The posterior 
sm-face receives the insertion of the tendo achillis by a well- 
defined roughened marking at the lower part : above thia 
it is smooth, a burga here intervening between the tendcm 
.and the bone. The external surface is flat, but gives 
attachment to the middle fasciculus of the external lateral 
ligament by a tolerably distinct tubercle near its centre, 
and in fi-ontof this, in a well-marked bone, a groove may be 
defined separable into two parts for the transmission of 
the peroneuH brevis above and peroueus longus below. 
The internal surface is smooth, and owing to the prominence 
of the sustentacidum tali, presents a large open space 
tlu'ough which the posterior tibial artery and nerve together 
with the tibialis posticus flexor, communis digitorum and 
flexor longus pollicis muscles pass into the sole of the foot ; 
the last muscle occupying a groove on the imder siirface 
of the sustentaculum near the lower part of which surface 
the flexor accessorius tjikes origin. 




The Astragalus. {Plate IX.) 

The astragalus is the only bone which suppoi-ts the leg 
and tmnsmits its weiglit upon the tarHUs. It is not of 
luiitorm size, but presents a body, and launiing forwards 
and inwards a rounded process or head, attached to the 
body by a contracted portion or neck. The BXiperior 
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surface articulates witli the tibJa by a large quadrilateral 
smooth surface, which, is broader in front than bohiud, so 
as to allow a fjreater amount of motion when the foot is 
extended ; and in fiont of tliie is a rough depression upon 
the neck for the attachment of the anterior fasciculus of 
the external lateral ligament, and the anterior tibio tarsal 
Hgauient. The inferior sui'face articulates with the os ealcis 
by two facets, a posterior large and concave, broader fironi 
side to side, and an anterior convex situated beneath the 
heaJ, and peculiar in that a portion of it articulates, not 
with the OS calois, but witli the calcaneo scaphoid ligament, 
for the purpose of increasing the elasticity of the arch of 
the foot. The two facets arc; separated by a deep depression, 
into which is attached the calcaueo astragaloid ligament. 

The anterior surface is convex, longer in the transverse 
diameter, and smooth for articulation with a corresponding 
concavity in the posterior surface of the scaphoid hone. . 
The posterior surface is very small from above downwards, 
and is occupied by a groove rniuihig inwards for the 
passage of the flexor longus pollicis mu.sele. 

Tlie external surface is almost entirely composed of a 
smooth triangular facet, with the base upwards, and con- 
cave from above downwards. It is very much larger than 
the facet on the inner surface, thus rendering the two sides 
of the bone easily recognized, and it articulates with the 
outer malleolus or inferior extremity of the tibula. To a 
roughened depression behind this facet, the posterior 
chvisions of the external lateral hgament are attached. 

The internal surface is small, and, by a somewhat semi- 
lunar facet at the upper border, articulates with the 
internal malleolus or lower extremity of the tibia, whilst 
its lower half is rough and gives attaclunent to the internal 
lateral ligament. 

The Scaphoid Bone. (Plate X.) 

The scaphoid bone, named from its resemblance to a 
boat, is situated upon the inner side of the foot. Its 
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pofiterior surface is pear-shaped, with the naiTow extremity 
inwards, it is deeply concave, and forais a socket for the 
head of the astragalus. The anterior sm-face is convex 
from side to aide, and marked by two ridges separating 
the whole into three facets for articulation with the three 
cimeiform bones. The internal sirrface, or, more properly 
speaking, the internal extremity, is rough and tulx'r- 
cuhited, and gives insertion below to the tibialis posticus 
muscle. 

The external surface is often marked by a facet for 
articulation Avith the cuboid bone. The superior surface 
ifi convex, and roughened by the attachment of ligaments, 
which pass from it to all the bones of the tarsus, and the 
inferior surface is souQewhat flat and rough for the attach- 
ment of tiirsal ligaments, especially the calcaneo scaphoid, 
upon wliicli, being fomied of yellow elastic tissue, depends 
the entire elasticity of the ai'ck of the foot. 

The Interxaij Cuneiform Bone. (Plate X.) 

The internal cuneiform bone resembles a wedge, and is 
situated in the tarsus, with its thin border upwards on the 
dorsum of the foot. The posterior surface is concave and 
smooth for articulation with the internal facet upon the 
anterior surface of the scaphoid. The anterior surface 
likewise presents an articular facet, but tliis facet is far 
longer from above downwards than from side to side, it is 
somewhat convex, and articulates ^vith the metatarsal 
bone of the gi-eat toe. The external surface is that in 
contiict with the middle cuneiform bone, with which it 
articulates by means of a peculiar, nan-ow facet, extending 
along the upper and the posterior borders. There is 
always a more or less distinctly marked facet at the 
anterior extremity of the upper border for articulation 
with the second metatarsal bone, and the rest of the 
fliu"lace is rough for the attachment of the interoeseoua 
ligament between it and the middle cuneiform. 

The internal surface is convex from above downwards, 
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aud is mai'ked near tlie lower bordor by a smooth suiiace 
for the tendoD: of the tibialis anticus to play over. 

The superior portion of the bone is the shai-p border of 
the wedge, and appearis on the dorsum of the foot. 

The inferior surface, or base of the wedge, projects into 
tlie sole of the foot considerably lower than either of the 
other cuneiform bones, and receives the insertion of the 
tibialis auticas, as well as a portion of the tibialis posticus. 

The Middlk Cuneiform. {Plate X.) 

The midnUe cuneiform is much the smallest of the three, 
and resembles a wedge with the base upwards. The pos- 
terior surface is somewhat triangular, concave from above 
downwards, and articulates with the central facet on the 
anterior surface of the scaphoid. 

The anterior surface is triangular, smaller than the 
posterior, aud articulates with the base of the second meta- 
tarsal hone. The internal surface preaeuts an articidar 
facet exactly coiTespouding to that on the outer side of 
the internal cuneiform bone with which it articulates. 
This facet is long and naiTow, and occupies the posterior 
and superior borders, whilst the rest of the surface is rough 
for the attachment of the interosseous ligament. 

The external surface is smooth posteriorly for articula- 
tion with the external cmieiform, rough anteriorly for the 
attachment of the interosseous ligament between it and 
the same bone. 

The superior surface, or base of the wedge, is on the 
dorsum of the foot, aud gives attachment to dorsal liga- 
ments. The inferior aspect or edge of the wedge extenrls 
into the sole. 



The External Cuneiform. (Plate X.) 

The external cuneiform is intermediate in size between 
the other two, and resembles a wedge with its base 
upwards. The posterior surface articulates with tho 
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outLirmost fi:ici;t. of the SL-aplioid Luiie by a emootli tiicut 
obliriuoly placed fi'om side to side and concave as thoupli 
adapted to a epliuro. Tliu anterior sm-face is eomcwliat 
triangular and articulates "with the third metatarsal bone, 
projiiL'ting slightly into the metatarsus between the second 
and foui-th bones of that region. 

The internal Burfece presents a facet upon its posterior 
margin elongated from above downwanls, and somewhat 
irregular, for articulation witli the midtlle cuneiform bone ; 
Avhilst at the anterior margin there are two small facets, 
one above the other, and frequently united into a narrow 
elongated surface, for articulation vnth corresponding facets, 
or siuface upon the outer side of the base of the second 
metatarsal bone. The rest of the sm'facc is rough for the 
attachment of an interosseous ligament between the two 
Iwncs. The external siu'facc articulates with the cuboid 
bone by a large facet at its posterior and upper portion, 
and with the fourth metatarsal hone by a small facet at 
the upper extremity of the anterior margin. 

The superior surface, which is seen on the dorsum of 
the foot, gives attachment to dorsal ligaments, and the 
inferior aspect or shm-p margin of the wedge gives attach- 
ment to plantar Ugamenta. 



The Cuboid Bone. {Plate IX.) 

The cuboid is the outermost of the smaller tarsal twneis. 
The poBterior sm-face is alttjgether smooth for artieidation 
with the 08 calcis, and at its inferior and inner part 
projects backwards so as to miderhip the articular sui-face 
of that bone, and materially strengthens the joint. 

The anterior or metatarsal surface articulates witli the 
foiurth and fifth metatarsal bones, and is therefore di\'ided 
into two articular facets by a slight elevation, the external 
of the two, or that for the metatarsal bono of the little toe, 
being the larger. 

The internal surface ai-ticiJates with the external 
cuneifbnn bone by a large facet near the centre, and witli 
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the scaphoid bone by a small facet at the posterior and 
upper angle, the rsBt of the surface g^iving attachment to 
interosaeus lig-aments. 

The external aspect of the bone approaches more to 
the form of a border than, a surface. It is very narrow 
and 18 excavated by a groove for the tendon of the 
peroneiis longue muscle. 

The dorsal surface is slightly convex and turned con- 
siderably outwards. It is somewhat rough for the attach- 
ment of the dorsal tarsal ligament. 

The plantar surface presents a deep groove running 
from without forwards and inwards for the passage of the 
peroneuB longus tendon. 

The posterior ridge of the groove attaches the long 
plantar or calcaneo cuboid Hgamcnt, and the portion of 
the Biu^ace behind it attaches the short calcaneo cuboid 
ligament. 

The rest of the surface attaches Hgamentous fibres 
which unite the tarsal bones. 

The Metataksal Bones. 

The metatarsal bones are five in number, named in 
order firom the great to the little toe, first, second, third, 
fourth, fifth, and intervening in position between the small 
bones of the tarsus and the first row of the phalanges. 
Each possesses a tarsal and phalangeal exti-emity and 
shaft, and thus resembles one of the long bones on a 
small scale. 

The tarsal extremity articulates with the tarsus by 
means of its terminal facet, a triangular surface -with the 
base upwards. Each side is in contact with the adjacent 
metatarsal bone, and consequently possesacs distinguisliing 
articular facets. The portions of this extremity which 
occupy the sole or dorsum of the foot give attachment to 
ligaments. 

The phalangeal or anterior extremity is rounded or 
globular, and smooth for articulation with the first 
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phalanx, but laterally is rcnigli, j^'ro<JVticl, and marked by 
a tubercle for the attachment of lifjjaments. 

Tlie shaft is somewhat curved, bo as to render the 
dorsum of the foot convex aud the sole concave : it 
presents three surfaces, two lateral and one dorsal, the 
former giving origin to interosBeous muscles. 

The Bi'st metatarsal bone, or that of the great toe, is a 
large and powerfully constructed bone. It is situated at 
the inner side of the foot, and does not articulate with the 
adjacent metatarsal bone. Its tarsal articidar surface is 
largo and somewhat of a kidney shape, having its concave 
margin externally, and articulates only with the internal 
cuneiform bone. 

The inferior aspect of the tarsal extremity is tubercu- 
lated and prolonged downwards into the plantar region, 
and gives insertion to the peroneiis lojigus tendon. 

The shaft of tlie bone is thick and angular. Its outer 
surface, which faces the second bone of the series, is 
curved longitudinally in a concave manner, aud gives 
origin posteriorly to the fii'st dorsal uiterosseous muscle. 
The head is large aud broad, and has upon its plantar 
aspect two small depressions with which the sesamoid 
Ixmes lie in contact. 

The second metatarsal bone is the longest of the series. 
The tarsal extremity projects backwards between the 
bones of the tarsus and articulates with the middle cunei- 
form bone by ita terminal triangular surface. 

The outer side of this extremity presents four small 
articular facets, of which the two posterior, frequently 
unite and form a narrow elongated sm-face for articulation 
with the ijitemal sxvrface of the external cuneiform bone ; 
whilst the two anterior facets are for articulation with 
the third metatarsal bone. 

The iimer side of the tai"sal extremity presents only 
one facet at its upper angle for articulation with the outer 
side of the internal euneiibnn bone. 

The thii'd metatarsal bone articidates by the terminal 
triangular surface of its bfisc with the external cuneiform 
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bone. Its internal side articulates with the secnml 
motatarsii! Iwne by two facets, one above the other, cor- 
responding to the two anterior of the four fucets destiibed 
on that bone. Its outer side has but one facet, for articu- 
lation mth tlie fourth metatarsal bone. 

The foui'tb metiitarsal hone artieulates by the teiToinal 
sm-face of ita base with the cuboid Iwne. This surface is 
qxiadrilateral, and not trianf!;ular as the other metatarsal 
bones. The outer side of the base has one facet for 
articulation with the fifth metatarsal bone, but the inner 
side artictilates with the third metataraal bone, and also 
with the outer 8iu"face of the external cuneifomi bone. 
It has therefore two facets, one in front of tJie other, 
and may thua be recognized fi-om the third metatarsal 
bone, whose two internal facets arc one above the other. 

The fifth metatarsal bono may be at once recognized 
by its fiat and extensive tarsal extremity. 

The terminal surface is somewhat triangular, but 
elongated in the lateral direction, and artictdates with 
the cuboid bone. 

The outer side of the base projects considerably out- 
wards and backwards, and may be termed the tuberosity. 
It receives the insertion of the peroucus hrevis tendon. 

The inner side of the base articulates with the fourth 
metatarsal bone by one single facet. 

The shaft of this bone differs irom the shafts of the 
remainder of the aeries in being flattened upon its dorsal 
and plantar surfaces, instead of upon its lateral surfaces. 

The Phalakqes (Toes). 

Great eimilaiity exists between the hand and the foot 
with regard to the plialanges. The toes are the same in 
number as the fingers, and each toe, like the fingers, 
possesses three phalanges, with the exception of the great 
toe, which, coiTesponding to the thumb in the hand, 
possesses only two, the central being absent. The second 
toe corresponds to the third finger in mnseular attachments. 
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A description verbatim of the digital phalanges would be 
equally applicable to those of the foot, the only existing 
differences being due to abnormal developments, in con- 
sequence of the artificial covering with which civilized 
man impedes the action of this otherwise usefiil organ. 

The toes from birth are somewhat shorter than the 
fingers, but in an adult the second and third rows of 
phalanges are found to be much stunted in their growth, 
possessing little or no shaft, and nodulated in appearance. 
They are frequently also in one or more toes ossified 
together. 

Sesamoid Bones. 

Sesamoid bones are small nodules occurring in the 
substance of tendons where lying in contact with bones. 

The surface opposed to the bone is smooth, and 
resembles an articular facet, but the rest of the nodule is 
rounded, or irregular, and entirely covered by the fibres of 
the tendon. Two such small bones are foimd always in 
the tendons of the flexor brevis pollicis under the first 
joint of the great toe, the head of the metatarsal bone 
presenting a marked facet upon each side under which they 
glide. In the flexor brevis pollicis of the ball of the thumb 
two are also usually found, and occasionally in one or 
more of the fingers and toes in the same position. The 
tendon of the peroneus longus contains one of large size 
at the commencement of the groove in the plantar aspect 
of the cuboid bone ; and again, where the tibialis anticus 
tendon lies upon the internal cimeiform bone previous to 
its insertion, a sesamoid bone intervenes. 

The patella is but a large sesamoid bone contained in 
the tendon of the quadriceps extensor. 

The use of these bones is for leverage, for alteration in 
the direction of force, and as an economical arrangement 
against friction. 
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horizontal part of the bone tlio foratncu magnum a^in 
comes into view. On each side of the foramen is situated a 
Iarp;o eminence, the condyle elong'ated, convex, approaching 
its fellow anteriorly, and smooth for articulation -with tho 
facet of the first cervical vertebra. Each has a foramen in 
front and beliiud, the anterior and posterior condyloid 
foramen respectively, the fonner transmitting the ninth 
nerve, the latter a small vein fi'om without into the lateral 
sinus. At the inner and anterior part of each condyle is a 
roughening for the attachment of the odontoid ligament. 
Altogether external to the condyle is the inferior surface 
of the jugidar procesB, and into this is inserted the rectus 
capitis lateralis. The basilar process extends forwards in 
front of the foramen magnum, and is marked centrally by 
a small tubercle or spine for the insertion of the anperinr 
constrictor muscle of the pharynx, and on each side of 
this a depression for the insertion of the rectus capitis 
anticus major, and rectus capitis anticus minor. The 
border of the occiput is deeply serrated, and by that por- 
tion which extends from the highest pouit downwards to 
the lower border of the groove for the lateral sinus, articu- 
lates with tlie parietal bones, and fornis with them tlie 
lanibdoidal suture of the cranium. A contiiimition of the 
border as far as the jugular procesa articulates with the 
mastoid portion of the temporal bone ; and the rest is 
opposed without articulation to the petrous portion of the 
same bone, except the extremity of the basilar process, 
which is incorporated with the body of the sphenoid bone, 
BO that the articulations in ail are with six bones, two 
parietal, two temporal, sphenoid, and the spinal column. 

The Parietal Boxe. {Plate XII.) 

The parietiil bone is quadrilateral in sliape, and forms 
part of the upper and lateral portions of the skull on eacli 
side. Its cerebral surface is necessarily concave ; it is 
marked by depressions coiTcsponding to the eonvolutioiKs 
of the brain; and it is aim) traversed by numemua fiJie 
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grooves, con-esponding to the course of the middle 
iiieniugeal artery and its brancheB, and commencing from 
the auterior iuferior angle of the bone. Along the upper 
bordtT runa a lialf groove, which, being completed by a 
similar half groove in the other parietal bone, is continiioua 
with the gi-oove described on the occipital bone for the 
snpi'i-ior longitudinal sinus, but it is often veiy indistinct. 
In this part of the boue numerous small cavities may be 
seen, which are occupied in the recent state by small 
bodies comiected with the dura mater, termed pacchionian 
glands or bodies. At the posterior inferior angle of this 
surface another groove, often very short, nms oblic^uely 
forwards aud downwards, and wlien applied to the occipital 
and temporal bones is foimd to complete the channel for 
the lateral sinus. 

Tiie external sm-face of the parietal bone is convex, and 
apparently of increased thickness and prominence at one 
point, its centre of ossification. Below this the bone is 
crossed transversely by a curved ridge, to which a dense 
fascia, the temporal aponeurosis, is attached, and the 
remainder of the surface below the line gives origin to the 
temporal muscle. 

The borders of the parietal bone are four in number, 
and of these the superior is deeply serrated, and articulates 
Avith the corresponding border of the opposite parietal 
bone, to form the saggital suture ; and the anterior, 
likewiBe deeply serrated, articulateB with the frontal bone, 
to form tlie coronal suture. The posterior border, also 
serrated, articu]<atc8 with the occipital, to form the larab- 
doidal suture ; and the inferior is arched and serrated 
posteriorly, where it articulates with the mastoid portion 
of tlie temporal boue, but in its anterior tlurec-fom-ths is 
thin and sharp, and adapted to the inner aspect of the 
margin of the squamous portion of the temporal bone. A 
small portion at the anterior inferior angle articulates with 
the great wing of the sphenoid bone, so that the arti- 
culations are in all with five bones, the opposite parietal, 
occipital, frontrtl, tempfiml, and splienoid. 
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Of the four angles of the parietal bone, the anterior and 
poBterior euperior, are in the position of the anterior and 
posterior fontanellee of foetal lifu; tlie anterior inferior 
angle is considerably prolonged downwards and forwards, 
and the posterior inferior is somewhat rounded in form. 



The Temporal Bone. {Plate XIII.) 

The temporal boue aBsists in forming the lateral wall 
and base of tlie tikull. It is described as posaeasing three 
distinct portions, namely, a squamous or tliin flat plate, 
nearly vertical, a maetoid or nipple-like portion projecting 
downwards from the posterior part, and a petrous portion, 
which extends inwards and forsvarda from the line of 
juntitiou of the two preceding. 

The fi/uamous portion on its cerebral surface is marked 
by the convolutions of the brain and by fine grooves 
corresponding to the course of the middle meningeal artery. 
Its outer sm-face, w^hich is comparatively smooth, forms 
part of the temporal fossa, and gives origin to part of the 
temporal muscle, whilst its circmnference, which is much 
roimded, articidates with the lower border of the parietal 
bone by its upper part and with the groat wing of the 
sphenoid by its anterior part. Arising from the lower and 
anterior part, and continued backwards in a line between 
the sqiiaraous and the mastoid portions, is a long but naiTow 
projection, the zygomatic process. This process at its com- 
mencement is hollowed upon its under stu-face, as though 
arising by two roots, together forming an arched cavity in 
which the condyle of the lower jaw plays. The posterior 
root again oppeans to divide arotmd the orifice of a canal, 
the external auditory meatus. At the point of junction of 
the two roots the process presents a tubercle, to which is 
attached the external lateral ligament of the lower jaw, 
and then extends forwards to articulate wth the malar 
bone by a rough irregular and serrated termination. To 
the upper border of the process and the line which extends 
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batikwards the temporal apoiieiu'OBis is attached, aud from 
the lower border of the proceas anterior to the tuberele 
the masseter muscle takes origin. 

The glenoid caTity, into the formation of whicli the 
zygoma enters ho largely, docs not entirely articulate with 
the lower jaw, as a lower part, belonging rather to the 
petrous portion of the bone and formed by the vaginal 
process of that portion, is occupied by a process of the 
parotid salivary gland, and is separated fi-om the true 
articular part of the cavity by a minute space, the Gasse- 
rian fissure, tlu'ough which pass the chorda tympani nerve, 
the laxator tympani muscle and tympanic vessels, and 
within which is attached the processus gracilis of the 
malleus bone of the ear. 

The mastoid portion ia convex and rough upon its 
outer sm-fiice, where it ia marked by the insertion of three 
muscles, stemo mastoid, eplenius capitis and trachelo mas- 
toid, in order from above downwards, and by one or more 
foramina for the transmission of veins inwards to the lateral 
sinus. At the lower extremity of the mastoid portion, whicli 
from its shape and appearance is called the mastoid process, 
is a deep indentation, the digastric fossa, from which arises 
the posterior belly of the digastric muscle ; ixnd internal to 
this the bone is often marked by a small groove for the 
passage of the occipital artery, 

The cerebral aspect is occupied chiefly by a broad groove 
curving fonvarda and downwards, corresponding to the 
lateral sinus, and receiving the internal orifice of the vas- 
cular canal, previously mentioned as perforating the sub- 
stance of the bone. The rest of this surface receives the 
lateral hemisphere of the cerebellum. 

The serrated margin articulates chiefly with the occipital 
bone, but by a small portion at tlie upper extremity of the 
groove with the parietal. 

The petrnm portion is that part of t!ie temporal boue 
which extends into the base of the skull. It is pyramidal 
in form, projecting from the junction of the squamous and 
mastoid portions horizontally forwards and inwards. It 
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posHesBes a base, an apex, anterior, poeterior and iufcrior 
BTirfaCGB. The base is cliiefly un^orporatL'd with the rest 
(tf the bone, a largo orifice, the meatus aiiditoriuB extemns, 
alone being visible. TMs foramen is situated imme- 
diately bcliind the glenoid cavity, a thin plate of bone, 
termed the auditory process, to which the cartilage of the 
ear is attached, forming at the same time the anterior 
wall of the one and the posterior w^all of the other. It is 
the external opening of the auditory apparatus, and 
extends as a winding canal as far ae the membrana 
tympani or middle ear. 

The apex or internal extremity of the petrous portion 
is partly indented for adaptation to the baeilar process of 
the occiput, and hi front of this is excavated, eo ae to form 
a boundary to a foramen in the base of the skull, termed 
the foramen laceram medium. It also exhibits the temiiua- 
tiou of the carotid cavity. 

Tlie anterior surface of the petrous portion faces for- 
wards, upwards and ontwardsj and assists in forming a 
space described as the middle fossa of the cranium. It 
presents close to the apex a depression corresjiomling to 
the position of the Gasserian ganglion of the fifth nerve, 
and below this an extremely thin plate of bone, the roof 
of the carotid canal, but tliis is often broken away. 
More externally upon the surface, and near the lower 
margin, a groove runs outwards for some short distance 
and perforates the substance of the bone. Tliis groove 
lodges the vidian or large superficial petrosal nerve, and 
having entered the bone at an opening termed the hiatus 
fallopii, conducts it to the a<pieductu8 falloim, a canal con- 
tiiining the facial nerve. Still further outwards there is a 
considerable elevation upon this surface due to the posi- 
tion of the superior semicircular canal of the internal ear. 
The inferior margin of the anterior surface runs parallel to 
the border of the great whig of the sphenoid btme without 
articidation, and, where joming tlie squamous portion of the 
temporal bone, presents two small canals, one above the 
other, and separated from each other by a tliiu septum, 



TUE TEMPOILVL BONE.' 



71 



thi^ proceBSiiB coclileariibrmis. Tlie supurior of these cauals 
tcaimtnits, and gives origin to some fibres of, the teuHui' 
tpupuni nuisclo, and the inferior is the oaseous portion of 
the Euetaohian tube. 

The posterior smfaee faces backwards and inwards, 
and assists in fonning the posterior cranial fossa. It 
preeents on orifice of considerable size, the meatus 
anditoriuB internus, in the dept!i8 of wliich may be seen 
miraerous foramina. Of thuse, one, tlie aqueduct of 
Fallopius, is higher and far larger than the rest, for the 
transmission of tlie portio dma of the seventh nerve ; whilst 
tlie rest are variable in size, for the passage of filaments 
of ttie anditoiy nei-ve, or portio mollis of the seventh, into 
the mtemal ear. Posterior to the meatus, a fine process of 
bone overhangs an elongated aperture, the external orifice 
of the aqueductub vestibuli, along u-hich a small vessel 
passes from the vestibiilc of the internal ear : and neap 
the upper border of the siurface there is generally a 
depression which attaches the dura mater, and also probably 
transmits a minute nutrient vessel. The boi'der or edge 
sepajating the anterior fiom the posterior surface is 
markedly grooved by the superior petrosal sinus, one of 
the venous channels in the dm'a mater. 

The inferior sm-face belongs entirely to the under 
Burfaee of tlie lame, of the erauium. It presents a large 
round orifii:e, the external opening of the cjwotid canal, 
which, ascending a short distance, suddenly becomes 
lioriznutal in position, and running forirvards and inwards 
terminates in the apex of the Ihjuc, as before mentioned. 
The roughened surface between it and the apex gives 
origin to the levator palati and some fibres of the tensor 
tympani muscles. Immediately behuid the eariitid foramen 
are two depressions, one, the smaller, is partly visible upon 
the lower margin of the posterior smiaee, is of trianguliir 
form, and, narrowing as it deepens, teiTUUiates in a 
small canal, the atjueductus cochlea', through wliich vessels 
pass to and from the cochlea. Tlie nther, external and 
iiiuch larger, is smooth and corresponds partly to u rough 
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articular portion of the jugular process of tlie occipital 
bone, and partly to a similar smooth depreasivm upon the 
jugular process, tlie union of the two bones compltiting an 
in'egnlar epaee, termed the foramen lacenun postcriuB, or 
jugular foramen, where the jugular vein commcncee, and 
throngh whith the three divieionB of the eighth nerve, 
glosso pharyngeal, spinal accessorj'', and pneiiinogaBtric, 
leave the skull. In the wall separfiting the jugular fossa 
from the carotid canal, is a small foramen for Jacobson's 
nerve, the tympanic branch of tlie glosso pharjngeal. 
From the carotid canal and jugular fosBa, a thin plate of 
bone extends towards the glenoid cavity : proceeding back- 
wards and outwards, it partly ensheaths a conical spike of 
bone, the styloid process, and receives the name of the 
vaginal plate or process. It is here sometimes pierced by a 
small foramen for the passage of Arnold's auricular nerve, 
and afterwards becomes incorporated with the auditory 
process, which has been previously mentioned as forming 
the septum between the glenoid cavity and the meatus 
auditoriuB cxtemus. The stjdoid process projects dowu- 
Avards, forwards and inwards, gradually lessening in size 
almost to a point. It is of variable length, and gives 
origin near its root to the stylo pharyngens muscle, by its 
central and outer part to the stylo hyoid, and by its lower 
part to tlie stylo glossua, whilst at its apex the etylo 
hyoid ligara.ent is att-sVched, and in its whole length ante- 
riorly the stylo maxillary ligament. Behind the styloid 
process, between it and the mastoid process, is the 
termination of the acjueductus fallopii, tlio stylo mastoid 
foramen, through which the facial nerve makes its exit 
from the skull, and a small stylo mastoid artery enters. 

The margin of the petrous portion which separates the 
inferior from the posterior sui-face, presents about the 
centre a small excavation, really the side view of the 
pyramidal fossa leading to the aqueductus cochleae. 
External to this it enters into the fonnation of the foramen 
lacenira posterius, and internal to it there is a half gi-oove 
(not often well marked), com])leted liy a fiimilar iialf upon 



THE FRONTAL BONE. 



73 



the basilar i^rocess of tlio occipital bone, lor the inferior 
petrosal sinus. 

The articulations of the temporal hone are, with the 
occipitiil, parietal, sphenoid, malar, and, as a movable joint, 
with the iuferior maxilla. 



The Frontal Bone. {Phte XIV). 

Tlie fi-ontal hone occupies the anterior part of the 
Bkiill, and foroiB the forehead and the roof of the orbitH. 

Its cerehral aspect presents a horizontal portion, in 
■which is a central deficiency for adaptation to the horizontal 
plate of the ethmoid bone, and, on each side of this space, 
a convex or elevated surface, marked by the convolutions 
of the brain, and contributing to form the anterior cranial 
fossa. The rest of the hone ascends, arching upwards 
and liackwards, according to the curve of the forehead; 
and in its median line projects the frontal crest, a ridge 
composed of two lips which give attachment to the fals 
major of the dura mater. These lips sKghtly diverge at 
the lower part to form with the crista galli of the ethmoid 
bone a small cavity, the foramen ccecum, or a fine canal for 
the transmiBsion of a vein, and broadly diverge above to 
form a groove for the superior longitudinal sinus. On each 
side of the sinus may be observed some few irregular 
cavitieB for pacchionian bodies, and further outwards 
grooves for the passage of meningeal arteries. 

The external aspect, like the internal, presents at its 
lower or horizontal portion the irregular ethmoidal defi- 
ciency, and on each side of this numerous imperfect cells, 
which are completed by the ethmoid bone ; and in front is 
the orifice of a largo cell or space, the frontal sinus, which 
extends upwar<ls into the substance of the frontal bone, 
between its two tables. Between the cells, courses from 
without forwards and inwards the anterior ethmoidal 
groove, for the transmission of the nasal nerve and vessels 
from the ophthalmic, and behind this, more or less dis- 
tinctly marked, the posterior ethmoidal groove for a 
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mtiuingoal artery from the ophtlialiuie. Kxtuiiial to tlin 
cells fa a large triangular smooth and concave fosBa, the 
roof of the orbit, and this at its exterior angle is Bttll 
more deeply hoUo-vved for the reception of the lachrymal 
gland. The posterior margin of the orbital surface articu- 
lates \nth the lesser "vving of the sphenoid, but behind 
the outer part of this is a rough triangidar sm-face for 
articulation with the great wing of the sphenoid. A well- 
defined smooth and thickened margin, the supra orbital 
ridge or arch, boTinda the orbital siu-face in fi'ont, and 
extends do\\Tiwards externally in the form of a thick rough 
projection, the external angidar process for articulation 
with the malar bone ; whilst internally in the form of a 
less marked projection, is tlie internal angular process 
which articulates witli the lacbiymal bone. This margin 
is perforated at its inner third by the supra orbital foramen, 
for tbe transniissinn of the supra orbital nei've from within 
the orbit and its accompanying vessels, and above the 
internal angular process it presents a small depression for 
the attachment of a fibro cartilaginous piUly, over which 
turns the tendon of the superior oblique muscle of the 
globe of the eye. In the interval between the two in- 
ternal angular processes, the bone is remarkably rough, 
and in the central line sends doTjvnwards a fine projection, 
the nasal spine, wliich is often broken away in the iUh- 
articulation, and which occupies a position in the skull 
between the nasal bones and the perpendicidaj plate of 
the ethmoid. The upper extremities of the nasal bones 
articidate with the central part of the roughened notch or 
inten^al, and the nasal proces of the superior maxillary 
bones with the remainder. Passing now to the vertical 
portion of the bone, two hollow elevations curve upwards 
and outwards from the interval corresponding to the 
position of the frontal suuiBes (to which spaces their 
pronunence is due), and from them a slight elevation is 
continued outwards a little above and parallel to the 
supra orbitid ridge, which is tcnn.ed the supracihary ridge, 
and which gives origin at itt^ imier part to tlie supracihaiy 
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musclti or comigator supercilii. From the external uugiiliir 
process a cm'ved liiio aHcende iipwarLis and Imckwiirds, 
flitting off a smal! boUowed surface below it, wliieli enters 
into the formation of the temporal fossa, and gives origin 
to the temporal muscle, whilst the line itself is called the 
temporal ridge, and attaches the temporal aponeuroaes. 
The sm-fiiee contained between the two temporal ridges 
forms the forehead, being convex, high or low, according 
to itB development in difierent individuals. It is also 
smooth and covered by the occipito frontalis muscle, and 
presents on each side a prominence due to the commence- 
ment of OBsification, termed the fi'ontal eminence. 

The seiTtited margin of the fi-ontal bane articuhites 
with the two parietal bones : the posterior margins of the 
orbital plates with the lesser wings of the sphenoid, and a 
rough triangular or quadrilateral portion external to them 
wth the gi'cater wings of the sphenoid: the imier margins 
of the orbital plates with the ethm.oid : the frontal sj>ine 
with tiie two nasal bones, and the perpendicular ]il;tte of 
the ethmoid : the roiigli interval in tront of the spine with 
the two nasal and two superior maxillary bones: and 
lastly, the internal augidar processes with the lachrymal 
bones and the external angular processes with the malar 
bones. 



The Sphenoid Bone. {Piute XV.) 

The sphenoid bone is so situated in the stiiU that it 
artieulatcH with all the bones of the cranium, and with 
some of those of the face. It is of complex aiTangt-ment, 
and may be described as possessing a body, from the sides 
of which pass off two greater and two lesser wiuge, and 
from its under surface two pterygoid processes. 

The body has six smrfaces, bearing the same relation 
to each other as the sides of a cube. 

The superior surface of the body resembles a Turkish 
sadtUe, sella turcica, that is, a deep central space with 
an elevation in front and Ix^hind. The sitace is called 
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the pituitary foesa, since it lodges a portion of the brain, 
the pituitary gland. The posterior elevation, or doraum 
cpliijipii, is a quadrilateral plate of bone, the upper angles 
of which, projecting outwards, are termed the posterior 
clinoid processes, and give attachment to the tentorium 
cerebcUi of the dnra mater. The anterior boimdary of the 
fossa presents a rounded and smooth cmiuencu, the olivary 
process, due to the position of the optic commissure, 
which corresponds to this part ; and below the process on 
each side there is often a small tubercle, the middle clinoid 
process, whilst the rest of the surface above and in fi-<}nt 
of the olivary process is smooth, coiTCsponds to the 
anterior lobes of the cerebrum, and is formed by the union 
of tlie two lesser wings. 

The inferior surface is bounded on each side by the 
root of the pterygoid process, and appears in the base of 
the skull. It presents a central projection, the roetnim, 
which articulates with the vomer, and on each side of this 
a small groove completed as a canal by the sphenoidal 
process of the palate, and transmitting the pterygo 
palatine vessels and nerve from before backwards. 

The lateral surfaces attach the greater and lesser 
wings, the latter by two roots, and below the pituitary 
fossa, they axe grooved deeply by the passage of the 
cavemouB sinus and internal carotid artery. 

The posterior smface articulates with, or rather is 
ossified to, the termination of the basilar process of the 
occipital bone. 

The anterior surface is very irregular. It exhibits a 
perpendicular lamina nearly central for articulation with 
the vertical plate of the etlimoid ; and on each side of this 
is the oiifice of large spaces occupymg the body of the bone 
termed the spheuoidal cells or sinuses, the apertm-es being 
bounded below by a fine bone, tho sphenoidal turbinated, 
which is at one time entirely distinct from the splienoid. 

The great wings project from the sides of the body 
outwards and upwards, possessing a cerebral, an orbital,^ 
and an external surface and a circumference. 
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The cerebral surface is concave and much curved 
upwards, forming a part of the middle fossa of the cra- 
niuin, and Blightly marked by the convolutions of tlie 
rnidiUo lobe of the cerebram. At its most posterior and 
external part it is perforated by a small aperture, the 
foramen spinosura, through which the middle meningeal 
arteiy enters the skull, and more internally by one much 
larger, the foramen ovale, wliich transmits the tliird 
division of the fifth cranial nerve, or inferior maxillary, 
and tlie small meningeal artery, wtiilst in close contact 
with this there is an occasional minute foramen of Vesalius 
for the passage of a small vein. More anteriorly, but 
close to the body, is an orifice opening forwards, the 
foramen rotundum, for the transmission of the second 
division of the fifth cranial nerve or superior maxillary, 
and alrove this a large elongated open space, lying 
between the lesser wing above and the margin of the 
greater wing btilow, termed tlie foramen lacerum anterius, 
or splienoidal fissure, through which the third, fourth, first 
division of the fifth or ophthalmic, and the sixth nerves 
leave the skull, and the ophthalmic vein enters. 

The orbital surface looks forwards and inwards, it 
forma part of the outer wall of tlie orbit, and it is smooth, 
flattened, and of quadrilateral shape. By its anterior 
margin it articulates with the malar bone, and so com- 
pletes the outer wall ; its posterior or inner margin is 
smooth, and bomids the sphenoidal fissure below ; its 
upper margin articulates with the orbital plate of the 
frontal boue ; and its lower is smooth, entering into the 
formation of the spheno maxillary fissure. The external 
sm-face of the great wing is divided by a horizontal ridge 
into two parts, an upper and larger, concave fi-om before 
backwards, looking outwards and forwards, and fomiing 
part of the temporal fossa, from which fibres of the 
tempond muscle arise; and a lower, looking directly 
downwards, and forming part of the zygomatic fossa firora 
wliifh this external pterj'goid muscle arises. The extreme 
posterior part of tliiij surface sends downwards a projection 
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of lione termed: the Bpine of the Hplienoid, to which the 
internal latei-al ligament of the lower jaw is attaehed, antl 
from which the laxator tympaiii arises. Close to the spine 
\H the foramen spiuosuni, and to its inner side the foramen 
ovale, seen from without. 

The borders which separate the external from the 
cerebral surface, two in number, pass from the spine, one 
directly inwards towards the body, contiguous to, but 
not articulating with the petrous portion of the temporal 
bone, the other first forwards and tlien upwartls, in a 
cmTred manner, articulating with the squamous portion of 
the temporal bone, and about one third of an inch at its 
xtpper extremity with the anterior inferior angle of the 
parietal bone. At the highest part of^ and supported by, 
the great iving, there is a roiigh triangular surface for 
articulation with a similar sui'tace behind the orbital plate 
of the frontal bone, and the three sides of this triangle 
are the superior marginal lines of the three surfaces of the 
great wng. 

The lesser wings are triang-ular in form, with their bases 
at the body, and their apices extending outwards in a 
tapciing manner. The anterior liorder of each is serrated, 
and articulates with the horizontal plate of the ethmoid by 
its inner part, and with the orbital plate of the frontal by 
its outer part. The posterior border occupies the SyKnau 
fissure of the brain, and its inner extremity, which is club- 
shaped, is termed the anterior clinoid process. The upper 
Burfixce, which is continuous with that of the body and with 
that of the opposite wing, is smooth, and contrilmtes to the 
anterior fossa of the cranium ; and the inferior sui-face, 
likewise smooth, fonus the upper hoimdary of the foramen 
lacenim anterius, or sphenoidal fissiu'e. The base of the 
leaser wing, by which it is attached to the body, is 
composed of two roots, the upper of which is a thin but 
broad plate, which seems to extend across the body to the 
wing of the opposite side, whilst the lower is a nari'ow 
spicula of bone, i-unning from the side of the body upwards 
to the inferior surface. By means of the two roots a 
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circular fonvmen k foiTuwI, tlmnif^li whicli the optic 
nerve and the oplithaJmic artery enter the orbit, and in 
front and aroimd this foramen the muscles of the eyeball 
t<ike origin. 

The pterygoid processes descend fi-om the hifcrior 
surface of the body, at its function with the great wing. 
A front view presents at the root of each tlie anteiior 
orifice of the vidian canal, through wliicli the vidian vessels 
and nerve are transmitted, and at its outer side the bone is 
slightly depressed for the reception of Meckel'B ganglion j 
about the centre the process divides into two plates, and 
when articidated the intei-val is occupied by the tuberosity 
of the palate bone. A posterior view presents at the root 
the posterior orifice of the vidian canal, and immediately 
below tliis the procoBs is compuHed of two plates. Of 
these the external pterygoid plate is fiir the larger, and by 
its outer surface, wliich enters into the formation of the 
zygomatic fossa, gives origin to the external pterygoid 
muscle, and l^y its inner sm-face to the interna! pterygoid 
muscle. 

The internal pterygoid plate is narrow but long, ami 
at its upper extremity on the outer side in marked by an 
elongated ovoid depression, the scaphoid fossa, from which 
arises the tensor or circumflexus palati muscle. At its 
lower extremity, on its posterior border, the superior con- 
stiietor muflcle of the pharynx arises, and tlie extreniity 
curves backwards in the form of a hook, the hamulur 
proeeNs iiroinid which the tendon of tlie tensor palati tuins 
iuwards towards the palate. The inner surface ef this 
plate assists in forming the outer wall of the nose. 

From the foregoing description the sphenoid bone has 
been seen to articulate by its gi*eat wing ^vith the temporal, 
frontal, parietal, and malar bones, by its lesser wing mth 
the frontal and ethmoid, by its body with the sphenoi<lal 
tuiiiinated (afterwards united), the vomer and palate 
bones, and by its pterygoid processes with the ptUate 
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The Ethmoid Bone. {Plate XIV.) 

The ethmoid hone fills up the Bpace in the liorizoiitul 
portion of the fi'ontal bone by means of a tliin luiuiua, its 
horizontal plate, which being perforated for tlie trans- 
mission of the numerous filaments of the oifactoryne rve, 
is also termed the cribriform plate. Along the cerebral 
sm-faee of the cribriform plate a fine ridge extends from 
betiind forwards, enlarging anteriorly into a strong tri- 
anguhir process, the crista galli, and this process is 
usually surmounted by two small tubercles, which, fitting 
with tlie crest of the frontal bone, together form either a 
small canal for the passage of a vein, or a ehallow fossa, 
to which the name of foramen coecum is applied. The 
posterior or eurvetl margin of the crista attaches the falx 
major of the dura mater, aud the anterior is rough for 
articulation with the frontal boue at the lower termination 
of its crest. On each side of the crista galU are seen the 
many foramina, from which the name of the plate is 
derived, and one of them, much larger and longer tiian 
the rest, situated at the anterior part and in contact with 
tlie crista, is termed the nasal fissure, since it transmits 
tiie naso lobular branch of the ophthalmic nerve from the 
skull into the nose. Towards the outer part of the cribri- 
form plate, nxunerous half cells exist, and are completed 
by similar ones upon tlie lower sui'face of the horizontal 
portion of the frontal bone, along the margins of the 
ethmoid notch. Here also {seen only in a well-marked 
bone) are two foramina, or grooves between the cells, 
anterior and posterior ethmoidal, the former transmitting 
tlie naso lobular branch of the ophthalmic nerve from tlio 
orbit into the skull, the latter a meningeal branch from 
the ophthalmic arteiy. 

The posterior margin of the plate articulates with the 
anterior borders of the lesser wings of the sphenoid, and 
their extension over the body of that bone. 

From the inferior or nasal siu'face of the cribriform 
plate, which presents only the lower aspect of the oltactor\' 
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foramina, the remaining parts of the bone deeccnd, namely, 
from the central lino antero posteriorly a thin hvmina, tlio 
Tei-tieal plate, and on each side of this, though not con- 
nected Tvith it, an aggregation of cells, descrihed as the 
lateral mass. 

The vortical plate assists largely m forming the septnm 
of the nose ; iind in Bubatanco it is extremely thui, but 
8ome\v!iat thickened anteriorly, and slightly bent to one 
side. Its upper margm is connected with the cribriform 
plate in the continuoiiH line witli the crista galli, and com- 
mencing from the base of that process and tennuiating at 
the posterior margin of the horizontal plate, the circum- 
ference may be divided into four parts. Tlie feet part 
nms obliquely downwards aud forwards, and articulates 
with the nasal bones and nasal spine of the frontal ; the 
second downwards and backwards, and is connected with 
the septal cartilage of the nowe ; the thii-d, wliicli mns 
upwards and fcickwards, articulates "with the superior 
border of the vomer; whilst the fourth is continuons with 
the central longitudinal lamina upon the body of the 
sphenoid bone, ite slant depending upon fracture rather 
than upon rlisarticulation. 

The lateral mass presents upon its outer siirfaco a 
quadrilateral smooth plate of bone, the os planum, or 
orbital plate of the ethmoid, which assists in tbrming the 
inner wall of the orbit, and articulates with the lachrymal 
bone by its anterior margin, the latter bone completing 
the imperfect cells in front of the plate. The posterior 
margin of tho os planum articulates with the sphenoid 
bone ; the superior with the orbital plate of the frontal, 
where, when perfect, may ho seen two oritices, the anterior 
and posterior ethmoidal foramina; and the lower margin 
articulates chiefly with the orbital surface of the superior 
maxillary bone, so that the half cells below the os planum 
become completed : amidst these cells a process extends 
downwards and commimicates with the inferior turbinated 
bone. A smal! portion, however, of this margin, posteriorly 
together with one or more half cells, is attached to the 
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ethmoidal sui'face of the anterior process of tlie pnlatc 
boue. At the anterior extremity of each lateral mass, 
there are often imperfect cells which are completerl by the 
nasal process of the superior maxillary bone, and, at the 
posterior extremity, oae or more large cells completed by 
the sphenoidal tiirbinated bones. 

The cellular mass is composed of two distinct sets of 
cellB, an anterior and a posterior, totally vuiconuected witii 
each other, and opening into diftereut spaces within the 
nasal cavity. One of the anterior cells becoming united 
with the duct of the frontal sinus, produces a tube of 
funnel shape, teiTned the infundihtdum. 

From the internal sm-face of the lateral mass two thin 
and curled plates of bone curve inwards and downwards, 
their long diameters being from before backwards. They 
are well seen in a posterior inferior view of the etlunoid, 
and, from their peculiarly wrinkled or spongy appearance, 
are termed the tmrbiuatcd or spongy bones. 

The superior tm-binated bone is much the smaller of tlie 
two, and is situated on the posterior part of the ethmoid, 
not extending more forward than the centre, and it curves 
over a space described as the superior meatus of the nose, 
in which may be seen the orifice of the posterior ethmoidal 
ceUa. The lower is called the middle turbinated (since a 
thfrd, the inferior turbinated, exists, but is not a portion of 
the ethmoid), and it overhangs the middle meatus of the 
nose, into which open the anterior ethmoidal cells and the 
infimdibulmn. This bone is larger in front than behind, 
and articulates posteriorly with a horizontal ridge upon 
the palate bone, and anteriorly with a continuation of that 
line forwards upon the nasal process of the superior maxilla. 
The etlunoid articulates with fifteen bones : — with tiie 
sphenoid by its perpendicular and horizontal plates, and 
also by the lateral masses ; with the sphenoidal turbinated 
by the lateral masses ; with the frontal bone by the hori- 
zontal plate and crista galli ; also with the frontal spine by 
the perpendicular plate ; with the palate bone by the 
orbital plate and by the middle turbinated ; with the 
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superior maxilla by the orbital plate ; also with the nasal 
Bpine of tlie superior maxilla by its anterior cellular mass; 
with the lachrymal by the ceUiilar mass in front of the 
orbiial plate; with the inferior tm-binatcd by a procesB 
from the cellular mass; with the nasal by its perpendicular 
plate ; and with the vomer by its perpendicular plato. 



THE BONES CONSTITUTING THE FACE. 

The bones of the face are fourteen in number, of which 
the inferior maxilla and vomer are single ; the rest being 
arranged in six pairs, superior maxillary, malar, palate, 
laclirymal, misal and inferior turbinated. 

The Superior Maxillary Bone. {Plate XVI.) 

The superior maxilla occupies one side of the face be- 
tween the orbit and the mouth. It presents an internal 
aspect, entemig uito the fonnation of the nasal and oral 
cavities, and an external aspect which, in consequence of a 
considerable prominence, the malar process, exhibits three 
distinct surfaces, a facial, a zygomatic and an orbital. 

The internal aspect enters more largely into the cavity 
of the nose than uito that of the mouth, the two cavities 
being separated from each otlier by a horizontal plate of 
bone, the palatine process, which is situated near the lower 
part of the Burface, and which e.xteuds inwards in such 
manner that it becomes a portion of the floor of the nose 
and roof of the mouth. 

The palatine process does not extend the entii-e length 
of the boue from before Imckwards, but leaves a considerable 
space posteriorly wliich is occupied by the horizontal plate 
or palatine process of the palate btme. The upper or nasal 
surface of the palatine process is smooth and concave from 
side to side, but the lower or oral surface is ai'ched in the 
shape of the roof of the moutli, and is much roughened 
for the attachment of an extremely thick glandulous 
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mxicoua membrane, whilst it is also traversed by a groove 
from behind forwards for the passage of tho posterior 
palatine veBsels and nerves. The palatine process, whifli 
is continuous witli the rest of tho Ixine both externally ami 
anteriorly, possesses only t-n^o free margins, a posterior 
■which articulates with the horizontal plate of the palate 
bone, and an mtemal which thickens considerably as it 
extends forwards and becomes incoi-porated "with the 
alveolus. Anteriorly it is deeply grooved by a canal, 
the naso palatine, mnning from the noso into the moxith 
for the transmission of the naso palatine vessels and nerve. 
This border is elevated in the nasal cavity in the form of 
a crest, which articidates with the vomer, and extends for- 
wanls beyond the nasal orifice as a fine and sharp point, 
the anterior nasal spine. 

That portion of the internal aspect of the superior 
maxilla below its palatine process corresponds to the roof 
of the mouth, and is rough for the attachment of the thick 
mucous membrane there foiuid, and is often grooved by 
small vessels and nerves, branches chiefly of the posterior 
palatine. 

The nasal division of the internal aspect of the superior 
maxilla, or that portion above the palatine process, belongs 
entirely to tho outer wall of the nose. 

The posterior half of this surface presents most con- 
spicuously a large and irregular apertm'e leading into a 
cavity of considerable size, the antrum of Highmore, and 
which aperture is almost entirely closed when the ethmoid 
inferior tiurbiuated and palate bones are in position, a 
small orifice at its upper and anterior part alone remaining 
as a permanent commuuication between the space and 
the middle meatus of the nose. The antrum is somewhat 
pjTsimidal in shape, with its apex extenduig ontwcU-da 
into the mahir process, so that its three walls con'e8]>ond 
to the three surfaces upon the external aspect of the l>one. 
Immediately alxive the aperture of the antnmi are several 
half cells, one of which, the most posterior, is completed 
by the anterior piooess of the palate bnne, and the rest by 
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tlio Io%vt!r part of thy lateral masB of the etlmioid. BlIuW 
and btiliiiifl the aperture the surftioe is rough, for articula- 
tion "with tlm pakte bone. Tliis is particiUarly the case in 
a line continuous with the palatine procoas, where the 
horizontal plate of the palate bono articulates, and no 
completes the separation between the nose and mouth; 
but it is loss rough behind, where the perpendicular plato 
of the palate bone articulatcB, or rather is adapted, over- 
hipping some considerable portion of the aperture itself. 
In this latter region a groove may be fi'cquently observed, 
wliich being completed as a canal by the perpendicular 
plate of the palate, transmits the posterior palatine vessels 
and nerve ; and often two such grooves exist. In front of 
the antrum a deep groove, the lackryinLd duct, descends 
from the orbit somewhat obliquely backwards and inwards, 
to the inferior meatus of the nuse ; and it is completed as 
a canal by the lachiymal and uiforior turbinated bones ; 
extending from the duct horizontally forwards to the 
anterior margin of the sui-facu is a small marked ridge for 
articulation -with, the inferior turbinated bone, and the 
whole of tho surface below the ridge is smooth and 
grooved, forming the outer wall of the inferior meatus, or 
sinus of the nose. From tliis line a portion of the bone 
ascends considerably higher than the rest, termed the 
niuidl process, the inner sm'face of which is continuous with 
the inner aspect of the bone, and presents a second hori- 
zontal ridge, running parallel with the first. It articulates 
with the middle turbinated bone, and the surface between 
the two becomes the outer wall of the middle meatus or 
sinus of the noae. Almve the middle turbinated ridge, tho 
surface enters into the formation of the outer wall of tho 
nose, and at its posterior portion presents one or two half 
cells, completed by the etlunoid. 

The external surface of the nasal process is continuous 
with the facial siirfaco of the external aspect : it is com- 
paratively smooth, and gives origin to the levator labii 
Buperioris alajque nasi. The upper extremity or apex is 
very rough, and often a Httle clubbed, articulating with 
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the rough interval between the internal angular processea 
of the fi'ontal bone. Of the hordere of the naeal process, 
the anterior is thin, and articulates with the nasal bone. 
The posterior is thick, and breaks up into two thverging 
ridges, one of which, the external, nuis outwards to be- 
come continuous with the inferior orbital ridge, and 
presents a email tubercle, wliich may be taken as a guide 
to the lachrymal duct ; whilst the other, or internal ridge, 
articulates with the lachrymal bone, and thus encloses the 
lachrymal duct. 

The external aspect of the superior maxillary bone haa 
already been said to present three emfacee, dtie to the 
pyramidal prominence of the malar process. 

The malar process is not composed of solid bone, but 
contains within its walls, which are comparatively thin, 
the spacious cavity, or antram of Highmore, previously 
described. At the apex it is stout, rough iind indented, for 
articulation with the malar bone, the roughness extending 
also from the apex inwards in the course of the inferior 
orbital ridge. 

The anterior or facial surface presents near the upper 
margin the infra orbital foramen, or anterior orifice of a 
canal which transmits the infra orbital nerve, a branch of 
the superior maxillary or second division of the fifth, and 
the infra orbital artery. Above the foramen the levator 
labii superioiie takes origin, and below it the levator anguli 
oris. Here the surface is markedly hollowed, and receives 
the name of the canine fossa, and close to the anterior 
border of the siu-face, a little below the level of the infra 
orbital foramen, the compressor naris arises. Approaching 
the lower margin of the same surface, a smaller conciivity 
may be observed situated above the incisor teeth, termed 
the myrtiform fossa, from which the depressor alse nasi 
takes origin. The facial surface is excavated at its anterior 
border, in the poeition of the anterior orifice of the nose. 

The posterior or zygomatic surface is convex ; it enters 
into the formation of the zygomatic fossa ; and it is per- 
forated by foramina for the posterior dental vessels and 



i 



THE SUPERIOR MAXILLARY BONE. 

nerves in their passage to supply the molar teeth. Near 
the lower part thure is a promuience, termed the tuberosity 
of the maxilla, due to the position of the wisdom tooth : 
and upon the smface, above the molar teeth, the buc- 
cinator muscle takes its origin. 

The Buperior or orbita! sm-face forms the floor of the 
orbit and roof of the antrum. It is triangular in form and 
is smooth, and at its anterior margin elevated for the 
formation of the inferior orbital ridge, the outer half of 
which is rough, and completed by the malar bone. Its 
external margin is bevelled and contributes to form the 
spheuo maxillary fissure ; and the internal is iiTGgular 
and articulates with three bones, the lacluymal in front, 
the 08 planum of the ethmoid in the centre, and the 
anterior process of the palate bone posteriorly. Across 
the orbital suj'face a canal, tbe posterior part of which is 
usually uncovered, runs forward to terminate at the infra 
orbital foramen, transmitting the same structui-es, thei ufra 
orbital nei-ve and artery. From the nerve anterior dental 
filaments extend downwards through minute canals in 
the anterior wall of the antrum of Highmore to supply 
the incisor teeth. The inner angle of the surface is 
deficient, this being tlie position of the lachrymal duct, 
and in the neighbom-hood is a depression from which the 
inferior oblique muscle of the eye arises. 

The base, or lower, or alveolar border of the superior 
maxilla, consists of a number of cavities, the alveoli, 
separated from each other, and sun'oimded, by thin 
laminaa of bone, the alveolar processes. The cavities are 
eight in number, corresponding to the teeth, and divided 
for the reception of their respective fangs; whilst the 
alveolar processes present innumerable vascular pores or 
foramuia, which give them a spongy appearance. 

The superior maxillary bone articulates with its fellow 
of the opposite side by the alveolar border and palatine 
process ; with the vomer by the palatine process ; witli 
the palatine bone by palatine process and internal surfat*; 
with the ethmoid by the internal surface above the 




88 THE MALAR BONE. 

aperture of tbe antrum of Higlunore, and l)y the nasal 
procesa ; with the lachrymal bone by the same parts ; 
with the inferior turbinated by the internal Biuface ; with, 
the nasal bone by nasal process ; with the frontal hone by 
naeal process ; and with the malar bone by the malar 
process. 

The RLiLAR Bone. {Plate XVII.) 

The malar bone is of tabular form and quailrilateral. 
It enters largely into the compositiou of the orbit, and 
bounding the face laterally produces the high or low cheek 
of different individuals. It presents two surfaces and lour 
bordere. 

The external surface is conves, and is perforated by 
small canals for the pasHage of malar branches of uervo 
and vessels. Near the upper border it is covered by tlio 
orbicularis palpelrarum muscle, and near the lower gives 
origin to two muscles, zygomuticus major and zygomaticua 
minor, the latter being more anterior. 

The internal surface enters into the formation of the 
temporal and zygomatic fossae, for which purpose it is 
smooth and concave, but at its anterior extremity it 
becomes rough and uneven for articulation with the malar 
process of the superior maxilla. 

The four borders are named according to their position, 
urbital, maxillary, temporal and zygomatic. 

Tbe orbital border forma the outer, and chief part of 
tlie inferior margui of the orbit, and articulates at its upper 
extremity with the external angular process of the frontal 
bone, and at its lower with the inferior orbital ridge of 
the superior maxilla. From it a thin plate extends back- 
wards, which articulates with the orbital plate of the 
superior maxilla below and with the orbital plate of the 
sphenoid bone by its posterior margin, a small portion 
entering into the epheno maxillary tissiu-e (unless the 
orbital surface of the sphenoid artieidates with the 
superior maxilla); and at the upper part it artieidates 
with the orbital plate of the frontal bone. 
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The maxillary btn-der is rough for articulation with 
the malar proceBS, and the rough anterior margin of the 
orbital surface of the Ruperior maxilla. 

The temporal border bounds the temporal fossa, and 
gives attachment to the temporal aponeurosis ; whilst at 
its lower part it becomes continuous with the upper 
border of the zygomatic process of the temporal bone: 
a serrated angle or process of bone separates the zygo- 
matic from the temporal border, and articulates with the 
anterior extremity of the zygomatic process of the tem- 
poral bone. 

The zygomatic border is continuous with the lower 
border of the zygomatic process of the temporal bone, 
and gives origin to fibres of the masseter muscle. 

The malar bone articulates very largely with the 
superior maxiilla by its internal surface, maxillary border, 
and orbital process; with the sphenoid by its orbital 
process; with the frontal by its orbital border and orbital 
process ; and with the temporal l>y the serrated angle or 
jirocess, sometimes called the zygomatic process of the 
malar. 



The Palate Bone. {Plate XV.) 

The palate bone occupies a position internal to the 
superior maxilla. It is composed of two plates, one hori- 
zontal, tho other verticle, and a tuberosity which projects 
backwards, downwards and outwards from their point of 
junction. . 

The horizontal plate is quadrilateral and it continues 
backwards the pliinc of the palatine process of the superior 
maxilla, vvith wliich it firticidates by its anterior border, 
thus completing the separation of tho noae from the 
mouth. By its internal border it articulates with tho 
liorizontal plate of the opposite palate bone, the luiion 
of the two forming a groove upon the upper aspect for the 
reception of the lower margin of the vomer. 

The external border is incorporated with the perpen- 
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dicular plate of the bone ; and the posterior, which is 
extremely thin, fornxfl the boundary of the hard pakte and 
gives attachment to the soft. This border is coiitsive, and 
tlie inner point, uniting with that of the opposite side, 
projects backwards as a sharp process, the posterior nasal 
spine. 

Of the two eurfacea of tlie horizontal plate, the superior 
or nasal is smooth and concave from side to side, the 
inferior or oral is roixgh and marked posteriorly Ity a 
transverse ridge into wldch is inserted the circumflexus or 
tensor palati muscle. At the outer extremity of the ri<ige 
appears one large foramen, often more than one, of smaller 
size, the orifices of the posterior palatine canals for tho 
transmission of vessels and nerves of the same name ; 
whilst running forwards from the foramina is a gioovo 
which conducts these structures to the front of the hard 
palate. 

The vertical plate is extremely tliin and fragile and 
extends upwards at a zight angle to the homontal plate. 
Its external surface is appHed to the inner aspect of the 
superior maxilla with which it altogether articulates, and 
is usually traversed by a fine groove in direction downwards 
and slightly foi"wards, which, when completed by a similar 
groove upon the maxilla, forma the posterior palatine canal, 
the inferior orifice of which was seen on the under surface 
of tho horizontal plate. Tho internal surface is marked 
by two horizontal ridges, one above the other, corresponding 
to those on the inner surface of the nasal process of the 
superior maxilla, and like them articulating the inferior 
with the inferior turbinated bone and the superior with 
the middle, wlule the surface below each ridge is concave 
from above downwards and entere into the formation of 
the outer wall of the inferior and middle meatus of the 
nose respectively. 

The vertical plate of the palate bone extends forwards 
at its anterior border, so as to assist in forming an inner 
wall to the antrum, thus materially lessening the orifice 
of that space. From the upper border project two pro- 
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cesses, an anterior, orbital, aucl a posterior, Bphenoidal, 
separated from each other by an interval or space, the 
Bpheno palatine notcli or foramen, through which pass 
the spheno palatine vessels and nerves. 

The anterior or orbital process is of variable size, con- 
taining within its substance one or even two small cells. 
In consequence of its enclosed position it articulates with 
other bones in three directions, and in addition assists in 
the formation of two spaces : thus possessing in all five 
surfaces. The articulating surfaces are, an anterit»r with 
the superior maxilla immediately below and behind the 
orbital sm'face of that bone, a posterior with the sphenoidal 
turbinated bone, and an iaternal with tfie ethmoid at the 
posterior inferior angle of the os plammi. The surfaces 
entering into the spaces are the superior, triangular in 
form, at the extreme posterior part of the floor of the 
orbit ; and the external in the spheno maxillary fossa. 

The posterior or sphenoidal process curves inwards and 
backwards beneath the body of the sphenoid bone, with 
which it articulates by its sxiperior surface, thus fomiing 
a floor to the pterygo palatine canal. The inferior surface 
is smooth and concave, and bounds the nares, wliilst an 
external siu^ace is directed into the spheno maxillaiy 
fossa at its anterior part, but extends backwards so as to 
overlap some portion of the internal pterygoid plate. 

The tuberosity of the palate bone is a somewhat 
conical process projecting backwards, downwards and 
outwards, from the angle of jimction of the vertical 
with the horizontal plate. It enters between the two 
plates of the pterygoid process of the sphenoid bone, and 
presents on its posterior aspect a central smooth groove 
for the completion of the pterygoid fossa, to the inner 
side of wliich is a second groove, deeper but rougher, for 
the reception of the internal pterygoid plate, and to its 
outer side a rough margin for articulation -with the 
external pterygoid plate. The outer surface of the 
tuberosity is rough and uneven, for articidation with the 
part of the tuberosity of the superior maxilla. 
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Tho palate bono articulatea largely with tho superior 
maxilla by its perpendicular plate and tuberosity; ■with 
the two turbuiated bones by the inner siirfiice of tho 
perpendicular plate ; "with the sphenoid by its sphenoidal 
process and by its tuberosity ; with the sphenoidal tur- 
binated and ethmoid by the orbital ])roc:CHS ; with the 
opposite palate, and Trith the vomer by the internal margin 
of the horizontal plate. 
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The Laohrtmal Bone. {Plate XVII.) 

The lachrymal bone, also termed the os unguis, from a 
supposed resemblance to a finger nail, is a email and thin 
bone, sitiiated at the anterior part of the inner wall of the 
orbit. It possesses two surfaces and four borders. 

The external surface looks into the orbit, and is 
divided by a pei-pendicular ridge into two portions, of 
which the anterior and smaller is in the form of a groove, 
and assists in forming the lachrymal canal ; wliilst the 
posterior, larger and fiat, contributes to the inner wall of 
the orbit. 

The internal s\irface is considerably hollowed in an 
angular manner, having the appearance of two laminae of 
bone united together at an angle; the anterior con- 
tributing to the middle meatus of the nose, and the 
poeturior closing in cells upon the lateral mass of the 
ethmoid. Frequently a half cell at the upper part of this 
Burface completes a similar one upon the frontal bone. 

Of the borders, the superior is short, but thick and 
serrated, and articulates with the frontal bone posterior 
to the junction of that bone with the nasal process of the 
superior maxilla. The inferior is divided into two parts, 
an anterior, corresponding to the lachrymal groove, and 
extending downwards to articulate with the inferior tur- 
binated bone, thus completing the lachrjinal canal ; and a 
posterior portion, which articulates with the orbital plate 
of the superior maxilla. Tho posterior border articulates 
with the OK planum of the ethmoid, and the anterior 
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Ixirder with tho posterior margin of tlio nasal process of 
tho 8uj)erior maxillary bone. 

The Nasal Bonk. {Plate XVII.) 

The nasal bones are two email quadrilateral bones, 
which when united together form tlie bridge of the no8e, 
and for tliat pinpose are placed in an oblique position. 
Each presents two Burfacea and four borders. 

The anterior or external em-foce is smooth and concavo 
from above downwards. It is covered by the pyramidaha 
nasi muscle, and perforated by one or more vascular 
foramina. 

Tlxe nasal surface is convex, and, by a small portion 
near the upper extremity of the bone, assists in closing tho 
fi'outal sinns : tho remainder entera into the roof of tJie 
nose, and is fi-equcntly marked by a longitudinal groove, 
along which the naso lobular nerve courses to the ex- 
tremity of the nose. Of the borders the suiJerior is small, 
but thick and stunted, and is eeiTated for articiilation with 
the central rough notch of the frontal bone. The inferior 
is tliin, curved, or irregular, and is connected with the 
lateral cartilage of the nose. 

The anterior or internal border is very thick and flat, 
perfectly straight and central, and, when compared with 
the external border, tolerably smooth ; it articulates with 
its fellow bone, and posteriorly is in contact with the 
nasal spine of the frontal. The external border is longer 
and much thinner than the internal ; it slants obliquely 
outward, and it is rougli for articulation with the anterior 
border of the nasal process of tho superior maxilla. 

The Inferior Tukhinated or Spongy Bone. {Plate XVII.) 

The infericir turbinated l>one is of a coiled up and 
spongy appearance ; it is contained within the cavity 
of the nose, tod over-roofs a space described as the inferior 
meatus. It presents an external surface, concave, and an 
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internal surface, convex, spongj', and grooved by blood 
vesBele. The anterior extremity of the bone is thin and 
roimded, but the posterior projects backwards in the form 
of a point. The inferior border is thick and epongy, and 
lies free within the cavity of the nose, but the Buporior 
border is the part which holds tho bone in position by its 
numerous articulations. Most anteriorly this border is 
attached to a horizontal ridge, situated at tlie base of the 
nasal process of the superior maxilla ; behind tliis a 
triangular process ascends to meet tho lachryjual bone, 
and assists in forming the lachrymal canal ; still more 
posteriorly a tbin plate of bone curls over and descends 
upon the inner wall of the antrum of Highmore, by wluch 
a communication also takes place with the lateral mass of 
the ethmoid bone ; and, lastly, behind this a thin edge is 
connected with the inferior turbinate ridge of the perpen- 
dicular plate of the palate bone. 



The Vomer. {Hate XYU.) 

The vomer is the thin perpendicular plate which con- 
tributes so materially to the septum of the nose. Its 
name Biguilies a ploughshare, but it is quadrilateral in 
form, with an expansion upon its upper border. The two 
surfaces of the bone resemble each other, with the 
exception that one, usually tho left., is convex, and the 
other concave, owing to the bone being more prominent 
in the one than in the other nasal cavity. Each then is 
grooved by the passage of blood vessels and nerves, and 
one groove, larger and deeper than the rest, extends 
downwards and forwards, transmitting the naso palatine 
nerve. 

The superior border is short but thickened, and spreads 
out on each side in the form of two alse, which, when the 
bone is articulated, embrace the rostrum of the sphenoid 
bone, and extend laterally as far as the sphenoidal process 
of the palate bone. 

The inferior border fits into the groove formed by the 
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junction of the two palatine. proceBses of the BViperior 
maxillary bones, and tlie two horizontal plates of the 
palate bones. 

The posterior border is sharp and almost perpendicular ; 
it separates the posterior orifices of the nares one from the 
other. 

The anterior border has a very oblique direction, 
downwards and forwards, and usually presents a sepa- 
ration of the two Burfaces of the bone, thus producing a 
space or groove for the reception of the perpendicular 
plate of the ethmoid, and in fi-ont for the septal cartilage 
of the nose. 

The Inferior Maxilla. {Plate XVI.) 

The entire lower jaw is formed by one bone, the in- 
ferior maxilla, and tliis may be described as posseesing an 
arched Irody, or central portion, firom the extremitiea of 
which ascend two quadrilateral appendages, the rami. 

The body is cm-ved ixpou itself, so as to present an 
anterior convex and a posterior concave surface, and an 
upper and lower border. 

The convex surface is marked in tbe centre by a 
vertical proininence, the symphysis or original separation 
of the bone into two parts, and on each side of this, by a 
slight depression, the mental fossa, from wliich arises the 
levator menti muBcle : still more externally, about the 
level of the second bicuspid tooth, a foramen of some con- 
siderable size, the mental foramen, extends into the sub- 
stance of the bone to the dental canal, and transmits to 
the surface mental bi-anches of nerve and vessels derived 
from the inferior dental. An oblique Une, more or less 
distinctly marked, extends from or near the symphysis 
Imckwards and upwards to the anterior border of the 
ramus. It is designated the external obbque line, and 
gives origin above to the quatlratua menti, or depressor 
labii inferioris, and behind this to the depressor angidi 
oris, receiving below the insertion of the platysma myoides. 
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Between the oblique line and the molar teeth the bucci- 
nator muscle arises. 

Tlie concave surface preeents a central perpendicular 
marking, either elevated or depressed, which may be 
recognised as the symphysis, and at its lower point an 
elevation composed of four tubercles, arraugcd in two 
pairs, for the origin, the upper of the genio hyo glossus, 
and tlie lower of the genio hyoid muscles j whilst below 
the tubercles, encroaching ou the lower border are two 
foasai, one on each wide, for the origin of the anterior belly 
of tho digastric muscle. A depression of considerable 
extent, though shallow, exists on each side of the tubercles 
m the position of the sublingual gland, hence termed tho 
sublingual fossa ; aud from tins an elevated ridge, the in- 
teiTial obhq^ue Ime, or mylo-hyoid ridge, extends upwards 
and backwards towards the ramus. This hue gives origin 
to the mylo-hyoid muscle, and at its posterior extremity, 
also to fibres of the superior constrictor muscle. The siu"- 
face below the line is in contact with the subraaxillaiy 
gland, and from that circiunstance is termed the bu1> 
maxillary fossa. The upper border of the bone is com- 
posed of deep cavities, sixteen in number, the alveolar 
spaces, sepiirated from each other, and siUTOUiided by line 
laminai, tho alveolar processes, and perforated by in- 
numerable vascular foramina. The spaces are adapted in 
size and form to the respective teeth by which they are 
occupied. The lower border is smooth, rounded, and 
subcutaneous in the whole of its extent ; and at its junction 
with the ramus it is grooved by the facial arterj' in its 
passage on to the cheek. 

The ramus extends upwards from the body at an 
angle, the degree of which varies with the age of tho 
individual, being very obtuse in early life, but g^-adually 
approacliing a right angle towards adult age. 

The external surface of the ramus is ccmthiuous Avith 
the convex surface of the body. It is somewhat rough iji 
appearance, and receives upon its lower tliree-fourthe the 
insertion of a large muscle of mastication, the inasscter : 




J 



THE INFERIOR MAXILLA. 



97 



and above this and near the posterior part the external 
liiteral ligament of the lower jaw is attached. 

Tlie iuteriial Btarface of the ramus presents near the 
centre the large orifice of the inferior dental ca.nal, tlirough 
"which the inferior dental vessek and nerve pass for the 
supply of the lower teeth. A small but distuict fjroove 
extends downwards from the foramen, to conduct from the 
vessels and nerve a small branch, the mylo-hyoid, to supply 
the muscle of the same name. The anterior border of the 
foramen is formed by a sharp point of bone, the vaginal 
process, to which the interna! lateral hgament of the 
lower jaw is attached ; and below the foramen the siu:- 
face is rough for the insertion of the internal pterygoid 
muscle. 

The posterior border of the ramus is smooth and 
rounded, giving attachment to tlie stylo maxillary 
ligament. 

From the superior border ascend two processes, the 
posterior for articulation, termed the condyle, and the 
anterior or coronoid process, separated from each other 
by an mterspace, the sigmoid notch. 

The condyle is a convex articulating process, adapted 
to the anterior half of the glenoid cavity of the tempond 
bone, and is therefore longer from side to side than from 
before backwards. As the condyloid process verges uito 
the i-amus it contracts considerably, so that the articulating 
portion becomes supported upon a neck, wliicli it over- 
hangs in front so as to produce a fossa, into wliich is 
inserted the external pterygoid muscle. 

The coronoid process is of triangular form, with the 
apex directed upwards. Upon its external surface it is 
flat and smootli, but internally it is rough for the insertion 
of the temporal muscle ; and its anterior margui divides 
into two ridges, one passiug eacli side of the teeth. 

The sigmoid notch or space between the two processes 
simply transmits the masBeteric vessels and nerve, for the 
supply of the masseter muscle. 

The inferior maxillary bone articulates with the two 
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temporal bones only, and the joint is one of the few that 
poesess an inter-articular fibro-cartilage. 



THE SKULL EXAMINED AS A WHOLE. 

The vault or arched roof of the Bkull compmes portions 
of the frontal, of the parietal, and of the occipital bones. 
It is of an ai'ched fonn, and exhibits along its centre, fiom 
before backwards, the sagittal snture, or union of tlio 
parietal bones, at the anterior extremity of wliich, and at 
right angles to it, is the coronal sutui-e or junction of the 
fi'ontal with the parietal bones, and at the posterior 
extremity the lambdoidal suture, passing obhquely down- 
wards upon each side between the occipit^il and parit-tal 
bones. At the two extremities of the sagittal suture are 
found, in the foetue, the anterior and posterior foutanellcs 
respectively. 

Wormian bones are found more or less frequently in 
the various sutures of the cranium, and consist of small 
but distinct bones ossified from a separate ajid special 
point. 

The internal era-face of the vault presents the same 
sutures, and, in elderly subjects, scattered here and there 
a variable number of depressions, occupied by small bodies, 
described as Pacchionian glands. 

The surface is impressed by the convolutions of the 
brain, and grooved by the middle meningeal artery. 

The Inferior Region. {Plate XVIII.) 

The inferior region is of large extent, and includes all 
the points within a quadrilateral space, the diameters of 
which nm, one from tlie incisor teeth to the occipital 
protuberance, and the other from one mastoid process to 
the other. In the front part, surrounded by the teeth of 
the upper jaw, is the roof of the mouth, composed of the 
palatine processes of the superior maxillary bones, and 
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behhutl these the horizontal platea of the palate bones, 
which unite together in the median line. 

The median suture presents at its anterior extremity 
the orifice of the anterior palatine canal, tor the trans- 
mission of a nerve and vessels of the same name, and at 
its posterior extremity a sharp process, the posterior nasal 
spine. The horizontal plates of the palate bones are joined 
to the maxUla by "what is termed the transverse suture, 
and are marked by a transverse ridge, and at their 
external extremity by one or more foramina for the 
posterior palatine vessels and nerves. 

Behind the palate tlie posterior orifices of the nares 
come into view, separated from each other by the free 
margin of the vomer, and bounded above by the body of 
the sphenoid, a!a of vomer and sphenoidal process of the 
palate bone, together formiug the pterj'-go palatine canal ; 
below by the horizontal plate of the palate bone ; and 
externally by the pterygoid processes. 

The pterygoid process consists of two plates : the 
internal is small and thin ; it is CTirved and prolonged at 
its inferior extremity, the hamidar process, around which 
turns the tensor or circiunflexus palati muscle, and it is 
marked above by a depression, the scaphoid fossa, for the 
origin of the same muscle. The external plate, the larger, 
gives origin by its internal surface to the internal pterygoid 
muscle ; and by its outer surface, which enters into the 
zygomatic fossa, to the external pterygoid. 

The space between the two plates, known as the 
pterygoid fossa, is completed by the tuberosity of the 
palate bone. In the root of the pterygoid process is the 
posterior orifice of the viiiian cjiirnl, often difficult to be seen 
in this view. External to the pterygoid process, in the 
great wing of the sphenoid Itone, is the foramen ovale, for 
the transniiKsion of the tln'rd division of tlie fifth nerve, 
and the small meningeal arteiy ; next to this, the h»ramen 
spinosum, through which the middle menuigeal artery 
entprs the skull, and still more externally the spine of 
the sphenoid bone. 

H 2 
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Commencing again in the median line we come upon 
the bstBilar procese of the occipital bone, which gives 
insertion by a tubercle (its spine) to the superior con- 
strictor muscle of the pharynx, and, by a depression on 
each side of the spine, to the rectus capitis anticus major 
and minor muRcles of the right and left sideH respectively. 
External to the basilar process, and fitting into the angle 
between it and the sphenoid bone, is the petrous portion 
of the temporal bone. This does not however articulate, 
hut leaves a space, the foramen lacenmn medium, occupied 
in tlie recent state by a fibro-cartilagc. Followiiig no^v 
the temporal bone from within outwards, the points of 
notice are, first, the rough surface for the origui of the 
levator palati and tensor tympani muscles, next, a circular 
foramen, the mferior orifice of the carotid canal, and 
behind this, formed partly by the petrous portion of the 
temporal, partly by the occipital bone, the jugular foramen 
or foramina lacerum posterius, tlirough which the jugular 
vein and the three divisions of the eighth nerve leave the 
skull. Moreover, behind the carotid canal ia a conical 
fossa, contracting in its depths into a Httle canal, the 
aqueductus cochlese, and in the wall which separates the 
carotid canal fi-om the jugular fossa, a minute foramen 
for Jacobson's nerve. Next in order, the vaginal process 
proceeds outwards and bifurcating encloses the styloid 
process ; whilst external to tliis is the stylo mastoid 
foramen, or termination of the aqueductus Fallopii, the 
passage of the portio diu'a of the seventh nerve. This aspect 
of the mastoid process is deeply grooved by the digastric 
foBsa for the origin of the posterior belly of the digastric 
muscle, and running internal and parallel to the fossa is 
a small groove, more or less marked, in wliich lies the 
occipital artery. In front of the vaginal process is the 
glenoid cavity, separated into two parts by the Glasserian 
fissiu'e, an anterior, occupied by the condyle of the lower 
jaw, and a posteiior, occupied by a process of the parotid 
gland. The fissure itself gives exit to the chorda tympani 
nerve, the laxator tympani muscle and a tympanic artery. 
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and jiiHt at ita iiLtier extremity, in the auglo betweeu the 
Bquaraous and petrous portions, a briatle may be puBsed 
into two canals, one above the other, the lower being the 
Eustachian tube, the upper, the canal for the paseage of the 
tensor tympam muscle. Again, returning to the median 
line, may be seen behind the basilar process the large 
aperture, the foramen magnum, through which the spinal 
cord and its vessels leave the skull, and the vertebral 
arteries ajid epinal accessory nerves enter it. On each 
side of the foramen is the condyle of the occiput, convex, 
elongated in shape, and approaching its fellow at its 
anterior extremity ; in front and behind it are the anterior 
and posterior condyloid foramina, and some little distance 
to its outer side is the jugular process of the occiput, into 
which the i-ectus capitis lateralis is inserted. Behind the 
foramen magumii the crest of the occiput ascends towartls 
the external protuberance of the same bone, and upou 
each side of it pass off the inferior and superior curved 
lines, the former receiving the insertion of the rectus 
capitis posticus minor and major muHcles, as well as the 
inferior oblique ; the latter giving origin to the trapezius 
and the ocuipito frontaha, and ineertiou to the stcmo 
mastoid, whilst the interval or space between the two 
lines gives insertion to the complexua and spleniua capitis. 

The Cranial Fo^^. {Plate XVIII.) 

The cerebral aspect of the base of the skull, similar 
upon the two sides, presents two projecting borders, 
dividing the whole into tluree fossae, each of which receives 
a separate portion of the brain substance^ namely, the 
anterior and middle fossae, the corresponding lobos of the 
ccrebiTim, and the posterior fossa, the lateral hemisphere 
of the cerebellum. 



Tlie anterior fossa is formed chiefly by the upper surface 
of the orbital plate of the frontal bone, having a portion of 
tJichoriKontal plate of the itlnnnid bone intermilly, and the 
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lesser ■wiiig of the sphenoid bone posteriorly. It iB therefore 
elevated, convex, and marked by the cerebral convolutions, 
and also by fine grooves for meningeal arteries. The 
fossa is separated from its fellow of the opposite side by 
the crista galli, ■which gives attachment to the falx major, 
and forms at its anterior extremity a small apertm-e, the 
orifice of the foramen coecnm. At the side of the crista 
galli is the cribriform plate of the ethmoid, with its 
numerous foramina for the transmission of the divisions of 
tlie olfactory nei-ve, for the tnmk of wliich there is fre- 
quently a groove extending backwards over the body of 
the sphenoid bone. One of the apcrtvu"e8, close to the 
crista and near its anterior extremity, is of a fissure-like 
form, and transmits the naso lobular brunch of the 
ophthalmic nerve into the cavity of the nose. At the 
junction of the ethmoid with the orbital plate are two 
foramina, the orifices of the anterior aud posterior etli- 
moidal grooves, the former of which transmits the nerve just 
mentioned from the orbit into the skuU, and the latter a 
small meningeal artery in the same dii-ection. 

The middle fossoe of the two sides communicate with 
each other across the pituitjiry fossa on the body of the 
sphenoid bone ; there is therefore a portion in the central 
line wliicli may be said either to belong to both fossse or 
to neither, namely, the pituitary fossa or sella tm-cica. 
This part is bounded posteriorly by the dorsum Ephipii ; 
anteriorly by the olivary process, siurmomited by the optic 
groove, which extends fonvards and outwards on each 
side to the optic foramen ; and laterally by the groove for 
the cavernous sinus and internal carotid artery. 

The remainder of the middle fossa is formed by the 
greater wing of the sphenoid bone, and by tlie petrous 
and squamous portions of the temporal bone, upon 
each of which the distinctive points must be separately 
ennmei-ated. 

On the anterior wall, between the greater and lesser 
wing of the sphenoid hone, is the foramen lacerum anterius, 
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or sphenoidal fisauvo, opening into the orbit, and trans- 
mitting the third, fourth, fost division of fifth, and the 
aixth noiTG and the oplithalniic vein. Below the inner 
extremity of the sphenoidal fissure is the foramen rotun- 
dum, through which the Huperior maxillary or Becond 
division of the fifth nerve leaves the skull; and behind 
and external to this the foramen ovale, transmitting the 
inferior maxillary or tliird division of the fifth nerve and 
a small meningeal artery, the latter into the skull. Ex- 
ternal to the foiumen ovale the middle meningeal artery 
enters the skull tlirough the foramen spinosum. 

The posterior part of the middle fossa is formed by the 
anterior surfiice of the petrous portion of the temporal 
bone, at the inner extremity of which is the foramen 
lacenmi medium, an aperture leading through the base of 
the skull, but occupied only by a fibro cartilage. Running 
outwartls along the surface is the groove which conducts 
the Vidian nerve, and at its outer extremity the hiatus 
Fallopii, tlirough which foramen the same nerve enters the 
substance of tlie bone. Near the upper margin, at the 
inner extremity, is the depression or fossa upon which 
rests the Gasserian ganglion of the fifth nerve, and at the 
outer extremity an elevation due to the prominence of the 
superior semicircular canal. 

The outer wall of the fossa, formed by the squamous 
portion of tlie temporal bone, presents the mfirkiugs of the 
convolutions of the brain and grooves formed by the 
passage of the middle meningeal artery. 



The posterior fossa is formed by the occipital bone, by 
the mastoid poi-tion of the temporal bone, and by the 
posterior surface of the petrous portion of the temporal 
bone. The extent of the fossa upon the occipital bone is 
bounded by the groove for the lateral sinus, the borders 
of which give attachment to the tentorium cerebelli: 
within tlie groove there is often a large canal for the 
transmission of a mastoid vein, and below the groove is 
the depth of the Ibssa wliich receives the hemisphere of 
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tie oerebellum. More anteriorly and nearer the central 
line of the skull ie the large aperture of the foramen 
magnum, and in front of it a amall orifice, the anterior 
condyloid foramen, through which the ninth nerve leaves 
the BkulL Proceeding from the foramen magnum to the 
sphenoid bone is the basilar process of the occipital bone, 
grooved longitudinally for the medulla oblongata, and 
having a partuxl groove along the outer border for the 
inferior petrosal dmis. At the line of JTmction of the 
petrous portion of the temporal bone with the occipital 
is a large apertm-e, the foramen lacerum posterius, through 
which the lateral sinus opens itito the internal jugular 
vein, and the three divisions of the eighth nerve leave 
the skull. 

The posterior surface of the petrous portion exhibits 
along its superior margin the groove for the superior 
petrosal sinus, and along its inferior margin, internal to 
the foramen lacerum postering, a half groove completed by 
the basilar process of the occipital bone for the inferior 
petrosal sinus. About the centre of the siu^ace is the 
meatus auditorius internus, which is occupied by the 
seventh cranial nerve, and in its depth presents one larger 
orifice at the upper part, the aqueductim Fallopii, for the 
portio dura or facial division of the same nerve, and 
several smaller foramina at the lower part for the filaments 
of the poi-tio mollis or auditory division of the Bcveuth 
nerve ; and some little distance external to the meatus is 
a small orifice overlapped by a fine sheath of Lone, the 
aque ductus vestibuh. 

The Tempor.vl Fossa. 

The temporal fossa is the space occupied almost entirely 
by the temporal muscle, and extends from the temporal 
ridge on the frontal and parietal bones downwards to the 
level of the zygomatic process, where it becomes contiuuoiis 
with the zygomatic fossa. It is bounded by the frontal, 
great wing of the sphenoid, parietal and temporal Ikjucb ; 
and anteriorly by the malar bone. 
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The Zygomatic Fossa. 

The zygoma.tic fossa is bounded in front by the superior 
maxillary bone, ui which are seen the foramina for the 
posterior dental vossele and nerves; externally by the 
malar bone and the zygoma ; intenmlly by the external 
pterygoid plate, from which the external pterygoid muscle 
ariseB. It is continuous with the temporal fossa above, 
from which it is separated by the zygoma and a horizontal 
ridge upon the greater whig of the sphenoid ; it is con- 
tinuous internally with the spheno maxillary tbssa, with 
wliit'h it communicates by means of the pterygo maxillaiy 
fissure ; and it is comiected to the orbit by the outer part 
of the orbital fissure. 



The Spheno Maxillary Fossa. 

The spheno maxillary fossa is a small space between 
the pterygoid process of the sphenoid and the posterior 
part of the superior maxillary bone. Its posterior boundary 
is the pterygoid process, and upon it three orifices open 
into the fossa, the foramen rotundum superiorly for the 
transmission of the superior maxillary nerve, the Vidian 
and pterygo palatine canals below for the passage of 
veseels and nei-ves of the same name, the mouth of the 
former lieing also the position of Heckle's ganglion. The 
internal boundary ia the perjiendicular plate of the palate 
bone, which, by ibviding at its summit into two processes, 
produces between thom a notch or foramen (spheno 
palatine) connecting this fossa with the nose. At the 
lowermost part of the space, its extreme apex, are the 
upper orifices of the posteriitr palatine cjuials. The fossa ia 
open at its outer aspect, presenting a large trianguhir 
apertm'e, the pterj'go maxilhiry fissure, through which the 
internal maxillary artery passes, and again it ctiminnnicates 
with tlic orbit by a similar aperture, the orbital tissiu'c. 
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The Orbits. [Plate XIX.) 

The orljits are two large spaces for the eyes, sitiiatocl 
beneath the frontal bone, and occupying a large portion 
of the face. Each is pyramidal in form, is composed of 
foTU' walls, and has its apex inwai'ile, and the line of its axis 
passing obliquely backwards and inwards, whilst its base 
is open to the siirface and surrounded by a very strong' 
margin of compact bone. The 700/* is formed by the orbital 
plate of the frontal bono, and posteriorly by a part of the 
lessor wing of the sphenoid. It is concave in every 
direction, and at its external anterior portion is still 
more markedly so for tlie production of a fossa for the 
lachrymal gland. At the junction of the roof with the 
internal wall two foramina pass irom the orbit into the 
skull, of which the anterior transmits the nasal nerve 
and veasela from the ophthalmic ; and the posterior, 
an ethmoidal artery, also from the ophthalmic. The 
superior margin of the orbit is perforated near its inner 
third by the supra orbital foramen, through which the 
eupra orbital artery and nerve pass to the forehead, 
and stUl more internally is a depression for the attach- 
nient of the cartilaginous pulley for the superior oblique 
muscle. The Jioor ie formed by the orbital plate of the 
superior maxilla, by the malar bone iniiting with it in 
front, and quite posteriorly by a veiy small portion of the 
palate bone, the orbital process. The inferior oblique 
muscle takes origin from the anterior and internal pai-t, 
and along the centre nma from behind forwards the infra 
orbital canal, for the passage of the infra orbital nerve and 
vessels. The internal reall is formed by the nasal process 
of the superior maxilla, the lacluymal, the orbital plate of 
the ethmoid and a small portion of the body of the 
sphenoid, in order from before backwards. Between tho 
lachrymal bono and the nasal process of the superior 
maxilla, by which bones it is formed, the lachrJ^nal canal 
leaves the orbit to open uito the inferior meatus of tho 
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nose. The anterior and poeterior etlmioidul or orbital 
foriimina, already dest'ribed, are connected witli this wall 
equiiUy with the roof. 

The external wall is formed by the malar bone m front 
and the orbital plate of the sphenoid behind, and ie marked 
by small foramina, tlirough wliich twigs of nerve pass to 
the cheek. Between this wall and the floor is a ppace of 
considerable size, the epheuo maxillary or orbital fissure, 
coimecting the orbital with the zygomatic, and with the 
Bpheno maxillary fossaa. 

T/te Apex. In the depth of the orbit may be seen 
two spaces, one the eptic foramen, internal and above, 
the other the splienoidal fissiu-e, or foramen lacerum 
anterius. The optic foramen is the interval between the 
two roots of the lesser wing of the sphenoid, is of some- 
what circular form, and transmits the optic nerve and 
ophthalmic artery from the cavity of the cranium into the 
orbit. The sphenoidal fiseiu-e, large internally but taperiiig 
as it runs outwards and upwards, is the space between 
the lesser wmg and the orbital plate of the sphenoid bone, 
and transmits the thirtl, fourth, ophtlialmic division of 
the fifth, and the sixth nerves and ophthalmic vein. 



The Nasal Foss^. (PlateXlX.) 

The nose is divided by a perpendicular Boptuni into 
two cavities, each of wliicli has a roof, a floor, an external 
and an interaal wall, and an anterior and posterior orifice. 

The rofj/ slants ctjusiderably at its anterior pait, where 
it is formed by the nasal bone and part of the nasal spine 
of the fronttil. Behind this it becomes horizontid, con- 
sisting of the cribriform plate of the ethmoid, in which 
are the numerous foramina tor filaments of the olfactory 
nerve, and still more posteriorly it again descends, b<:iug 
composed of the under surface of tlie body of the sphenoid, 
the sphenoidal process of the palate bone, and tlie ala of 
the vomer. The floor is slightly concave from side to 
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sido, and is formed by the palatine process of the superior 
maxilla and the horizontal plate of the palate bone. From 
the anterior part near the septum the anterior palatine or 
naso palatine canal leaves the noee to conduot vessels 
and nerves of the same name to the mouth. 

The internal wall or septum of the nose is formed near 
the floor by an elevated crest, the junction of the superior 
maxillary and palate bones of opposite sides ; and fitting 
into a gi'oove on the crest is the vomer, wliich usually 
euj-ves somewhat into the left side, rendering that cavity 
smaller than the right. Above the vomer ia the perpen- 
dicular plate of the ethmoid, and at its anterior margiii, 
between it and the nasal bones, is the spine of the frontal 
bone. 

The ejcterfud wall is formed by the following parts, 
"wliich are in order from before backwards : the superior 
maxilla, with its nasal process j the nasal sm-face of the 
lachrymal ; the cellular mass of the ethmoid ; the perpen- 
dicular plate of the palate bone, and the internal pterygoid 
plate of the sphenoid. Attached partly to tliLj wall, and 
extending inwards into the cavity of the nose, are the three 
turbinated or spongy bones, superior, middle, and inferior 
respectively, overlapping three spaces, the superior, 
middle and inferior smus or meatus of the nose. Each 
meatus passes horizontiilly from before backwards, and 
receives the openings of neighboiuring spaces. The 
superior meatus is overlapped by the superior turbinated 
bone, the smallest of the three placed far back in tlie 
cavity, and it receives the orifice of the posterior ethmoidal 
cells. The spheno palatine foramen and sphenoidal cells 
are also described as entering into this sinus, though 
neither of them are under cover of the turbinated Irene. 
The middle meatus receives the orifices of the anterior 
etlunoidal cells, a large duct termed the inftmdibulum, 
common to the frontal sinus and to one or more anterior 
ethmoidal cells, and the orifice of the antrum. The 
inferior meatus receives one orifice only, that of the 
liichrymal duct, a canal extending from the rabit to the 
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nose, and formed by the nasal process of the snperior 
maxilla, the lacluynial bone, and tlie inferior turbinated. 

The posterior nares or posterior orifices of the nose, 
are two large spaces opening into the pharynx, oval iu 
form with the long diameter vertical, placed side by side 
and Bcparated from each other by the posterior free mar^^in 
of the vomer. The outer margin of each is formed by the 
internal pterygoid plate ; the uiiier by the vomer; the lower 
by the free border of the horizontal plate of the palate 
bone, which projects intenially as a fine process, the 
posterior nasal spine ; and the upper by the lower Hiu*face 
<if the body of the 8ph(^noid, with the ala of the vomer and 
the sphenoidal process of the palate bone projecting ujwn 
it. This boundary is traversed fi-om before backwards by 
tlie pterygo palatine canal. 

The anterior orifice of the nose is not so perfectly 
divided by a septum, though the septum can be seen by 
loolviug into the cavity. The entire aperture is of uTegular 
form, longer from above downwards than from side to 
side, and bpimded laterally by the nasal and superior 
maxillary bones, which latter, at their junction at the lowest 
point of the orifice, project in the foiTn of a small sharp 
process, namely, the anterior nasal spine. 
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The Organ of Hearing. (Plate XX.) 

The osseous poi-tion of the organ of hearing is composed 
of tliree parts, the externa! auditory canal, the middle ear 
or tympanum, and the internal ear or labyrinth. 

The external auditory canal is a httle leee than an inch 
in length, and extends from the external orifice into the 
Bultstance of the petrous portion of the temporal bone, as 
far as the middle ear, the two cavities being separated by 
the nierabrana tympani, a fine inembrane with which 
certain small bones in the tjinpannm are connected. 

This canal is formed by tlie vaginal process in front 
and the rest by the petrous portion, but the orifice lies 
between the mastoid process and the glenoid cavity, and 
in the foetus is composed of a separate ring of bone. The 
canal is longer on its floor and anterior wall than on its 
roof and posterior part, owing to the obliquity of the 
membrana tympani. 

The Middle Ear, or Tympanum. 

The middle ear, or tympanum, is a cavity within the 
substance of the petrous portion of the temporal bone, 
acrosB wliich the chain of bones passes to connect tfie 
membrana tympani with the labyiinth. This cavity is six 
sideil, possessing a roof, floor, an external and uiternal 
wall, and an anterior and posterior extremity. It extends 
in the same direction as the petrous portion of the temporal 
bone, inwards and fc)n\'a.rdB, being nearly half an intjli in 
length, and about one quarter in breadth. By the obhquity 
of the membrana tympani, ah-eady describefl, the floor and 
anterior extremity are decreased ui size for the enlarge- 
ment of the corresponding parts of the external auditory 
canal. The roof is formed by tlie anterior surface of the 
petrous portion of the temporal bone, and corresponds to 
that part immerliately ui front of the elevation of the 
Bupeiior semich-eular canal. 



THE MIDDLE EAR, OR TYMPANXJM. 



Ill 



Tlie floor preeents nothing of note, but lies over the 
position of the jugular fossa. 

The external wall is occupied chiefly hy the oval space 
across which the mcmbrana tympani is stretchod, and 
behind this appears a small orifice tlirough which the 
chorda tympaiii nerve, or branch of tbe facial, entere the 
tympanum. In fi'ont of the meinbrjina is a small orifice, 
exteudiag into a canal, tlirough which the chorda tympaiii 
leaves the tympanum, and muniug parallel to this is the 
Glasscrian fissui'e, which gives passage to the laxator 
tympaiii muscle and the tympaidc vessels, and contains 
attached within it the processus gracilis of the malleus. 

Tiie internal wall faces the membraua tympani, and 
preaents, first, along its upper margin an elongated ridge, 
line to the course of a canal, tlie aqueductus Fallopii, 
tln-ougii which the portio dura of the seventh nerve runs ; 
and below this a hole, the foramen ovale or fenestra ovaUs 
of oval form, transversely placed and occupied by the 
base of the stapes which is attached to the margin by 
a ligament. If the stapes be removed the foramen ovale 
opens into the vestibule. Still lower and more anterior 
there is a promuicnco of considerable size, termed tho 
promontory, winch is hollow, coirespouding to the cavity 
of the coclilea, and is marked on its surface by email 
grooves, in which lie twigs of the tympamc plexus of 
nei-ves. Beldud the promontory, at its lowest part, a 
foramen, the fenestra rotunda, leads into the cavity of the 
cochlea, but when recent it is closed by a membrane. 

The posterior extremity is marked by several irregidar 
foramina leading into open spaces, the mastoid cells, 
among which the short crust of the incus is attached by 
a ligament; and below these, near the internal wall, a 
conical process, the pyramid, which is hollow within, and 
gives origin by its cavity to the stapedius muscle. 

The anterior extremity gradually contracts, and fi-om 
it pass forward two parallel canals, situated one above the 
other, and Hcparatcd by a tiiiu lamina of bone, the 
processua cochlearilbrmis. Of the two canals, the superior 
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transraita the timsor tjTnpani rnuecle iuwards to tlie 
tympanum, as woll hb a branch of nervo derived from the 
otic ganglion, and the inferior is coutimied onwards l»y a 
caiiilaginoits prolongation to form the Eustachian tube, 
and, opening into the phaiynx, givea passage to air fi'om 
that cavity into the tympanum, and thence into the 
mastoid cells. 



The Small Bontes of the Eae (Ossicula). 

Within the cavity of the tympanum are contained 
three small bones, which by their attaclmieuts connect the 
mcmbrana tympani with the internal ear. Tho boiies 
receive then- names from tlunge to which they bear resem- 
blance — malleuK, incus, and stapes. 

The viallens (hammer) presents a large oval extremity, 
the head, and below this, a constricted portion, the neck, 
from which two processes extend, one from its size and 
direction ia termed the handle or manubrium, and fi-oni its 
base projects a small conical elevation, the processua 
brevis, the other from its lengiJi and fineneBS is called the 
processus gi'acilis. 

The head, situated near the roof of the tympanum, to 
which it 18 attached by the suspensory hgament of the 
maUeus, articulatca by its posterior surface with the hody 
of the incus, the joint having a capsular ligament and 
synovial membrane. 

The neck, or constricted part of the bone, receives the 
insertion of the laxator tympani muscle. The manubriuiu, 
tlie thickest of the processes, is somewhat cui^ed, and is 
attached in the substance of the membrana tympani in its 
central line from above downwards. 

The processus gracilis, a long and thin process, extends 
forwards and downwards into the Glasserian fissure, and 
is there attached. 

The processus brevis projects upward and outward, 
and receives the insertion of the tensor tympani muscle. 

The incus (anvil) consists of a body and two crura, one 
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longer than the other. The body is flattened and quadri- 
lateral, with a concave smooth articular facet for aiticu- 
lation with the head of the malleus. Of the crara, the 
shorter projects backwards to the mastoid cells, where it 
is attached by a ligament ; the longer extends downwards 
parallel with but on a plane internal to the manubriiun of 
the malleus, and articulates with the head of the stapes, 
a small cubic piece of bone or cartilage termed thu os 
orbiculare, intervening. As age advances this structure 
ossifies to the incus and sometimes to the stapes also. 

The stapes (stirrup) is described as possessiug a head, 
neck, two crm-a, and a base. The head and neck, however, 
consist only of a small tubercle of bone, which articulates 
with the OS orbiculare, and receives the insertion of the 
stapedius muscle. The base is a flattened oval lamum of 
bone, fitting into the fenestra ovalis on the iimer wall of 
the ca\'ity of the tympanxmi, and the two crura unite the 
base with the neck, the anterior cms being straighter, 
and therefore shorter, than the posterior. The position 
of the stapes is horizontal with the base inwards, the 
head outwards and at right angles to its articulation with 
the long eras of the incus. 

The Internal Ear, or Labyrinth. 

Tlie internal ear, or labyrinth, is compoaed of three 
separate portions, the vestibule moat central, beliind this 
the semicircular canals, and in front the cochlea. 

The vestibule is an irregtdar space wdthin the substance 
of the petrous portion of tlie temporal bone, situated with 
the cavity of the tympanum on its outer side, the meatus 
auditoriuB internus on its inner, the cochhm in front, and 
the seraicirciilar canals behind. It ia seomingly composed 
of two foBsaj, of these the fossa liemi-ellipticji, whicli is in 
the upper and posterior part, is of elongated form, whilst 
the fossa hemisplierica, which is the eraaller, is in the lower 
and anterior part, and is of somewhat spheroidal form, 
the two being separated by a horizontixl ridge nf bone 
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extending from the inner wall of the vestibule, and termed 
the crista vestilnili. On the internal wall minute orificea 
(macula cribrosa) lead into the fossa hemiephcrica for 
the transmission of filaments of the auditory never, 
and behind the crest is a small orifice, the aquediicttis 
vestibuli, for the passage of a vein. On the outer 
wall the vestibule communicates with the tympanum by 
means of the fenestra ovalis, but this foramen, when 
recent, is occupied by the base of the stapes and covered 
by the lining membrane of tlie cavities. In the posterior 
wall five orificea communicate with the semicircular canals, 
and are not closed in the recent state, and again in the 
anterior and lower part of the vestibule an orifice of some 
size enters into the seal a vestibuli of the cochlea, likewise 
always open. 

The Semicircular Canals. 

The semicircular canals arc three in number, placed 
two in a vertical position, one above and anterior 
to the other, produciug the eminence upon the anterior 
surface of the petrous portion of the temporal bone, and 
one in a horizontal position external to tht; others. All 
open into the posterior and upper part of the vestibule 
by both their extremities, but the two vertical canals 
are miited together by one extremity, so that instead of 
six there are but five orifices opening into the vestibule. 
Each canal is rather more than a semicircle, and at one 
extremity fonns a lUlatation, the ampulla. This dilatation 
occurs in the vertical canals at the extremities which are 
not united, and in the horizontal canal at that extremity 
which is the more anterior. 

The Cochlea. 

The cochlea is of pyramidal form, with the bjise exactly 
corresponding to the meatus anchtoriue intemus, and the 
apex extending forwards and outwards. It consists of 
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a tube taking two turns and a half aromid a central axis 
termed the modiolus, and much resembles the shell of a 
snail lying upon its side. A thin lamina of bone, the 
lamina spiralis, coils in a similar manner round the 
modiolus, and taking attachment to it thus partially 
divides the tube into two parts, each of which is called 
a Bcala. The lamina does not extend entirely across the 
canal ftom the modiolus to the outer ^all, but in thj 
recent state a membrane is attached to the margin, and so 
completes the separation of the two scalffi. The lamina 
is also deficient in the apex of the cochlea, allowing the 
two canals to become continuous with each other; and to 
the point of junction is givni the name of the cupola. 

The two scalae produced by the lamina spiralis com- 
municate with each other at their extremities in the apex 
of the cochlea, but at their extremities in the base they 
open, the smaller into the cavity of tlie vestibule, hence 
termed the scala vestibuli ; the other through the foi'amen 
rotundum into the cavity of the tympammi, and termed 
tiie scala tyrapani ; but the foramen rotimdum in the 
recent state is closed by a membrane stretched from its 
margin. In the scala tyinpani, near to the foramen 
rotundum, is found a small orifice, the aqueductus cochkfe. 
The modiolus is the axis around which tlie scalar turn. 
It is composed of cancellated bony tissue, along wliicli 
vessels and nerves pass to tlie suljst^ance of the lamina 
spiralis, and it generally possesses a central canal, in which 
is contained the trunk of the vessels and nerves of the 
cochlea. It is largest in size at the base, gradually de- 
creasing, but near the apex again somewhat increases, 
and this enlargement, from its appearance, is termed the 
infiindibulum. 

The aqueductus Failopii, or canal containing the portio 
dura of the seventh nerve, traverses the substance of the 
petrous portion of the temporal bone, commencing from 
the interna! auditory ineatns, being thei-e tlie uppeiToost 
and largest of the orifices, and tei-minating at the stylo 
mastoid foramou. In its couiKe it is soon joined by the 
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hiatus Fallopii, a canal containing the large saperficia 
petrosal or Vidian nerve, and then turns suddenly back- 
wards along the upper part of the inner wall of the cavity 
of the tympanum above the foramen ovale, around and 
behind which it now as stiddenly descends to its termi- 
nation, the stylo mastoid foramen. 




OSSIFICATION 



With regard to the oBBification of the bones, there is 
yet in many points a vast difference of opinion. This is 
in a great respect duo to the diflSculty which exists in 
obtaining specimens of the required periods of development, 
and of the gradually increasing ages of the foatus, all of 
which, in the human species, come into the possession 
of the anatomists through accident alone. Under such 
cii'cumBtances research becomes almost impracticable, and 
a knowledge from such a source attainable only after a 
laborious and very extended investigation. The author 
has, therefore, determined upon presenting to the student 
the subject of ossification as generally entertained by more 
profound obsei'vers. 

The Vertebra. 

Each vertebrae is developed from three distinct points 
of ossification, one in the centre of the body, and one on 
each side of the arch, from which latter the articular and 
transverse processes are formed ; and the spme, by the 
junction of the ossific matter of the two sides. About 
the age of puberty, or soon after, separate osseous points 
appear in the extremity of the spinous and transverse 
processes, and at a later period two others upon the body, 
one for each of its articular siu^aces. The atlas and axis,, 
since they differ from the ordmary form of vertebra, differ 
also in their development, the fonner having three points 
and only one epiphysis, which oecm's in the spine, and the 
latter two extra points for the odontoid process. 



I 



TiiE Ribs. 

The ribs are developed chiefly from one point for the 
shaft, the head and tubercle remaining cartUaginoua till 
some time after puberty, when they become ossified as 
epiphyses. It must be rememlxjred that the eleventh and 
twelfth ribs possess no tubercle. 
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The Sternum. 

Each piece of the sternum is developed from a separate 
ossifio point. Occasionally there are two or even four 
points for the first piece, which does not become united 
to the rest of the bone until old age, and freqxiently not 
at all : the remaining foui" pieces are joined together and 
often include the ensiform cartilage, as one bone, about 
forty years of age. 

THE BONES OF THE UPPER EXTREMITY. 

The Clavicle. 

The clavicle is the first of all the bones to ossify, and 
is developed from one point near the centre of the shaft. 
The sternal extremity ossifiea as an epiphysis, and unites 
with the shaft about twenty-five years of age. 




The Scapula. 

The chief part of the scapula is developed fi*om one 
point, commencing very early in foetal life, and spreading 
out into the ala, apine, and head. A second point for the 
coracoid process commences shortly after birth. Other 
points, namely, two for the acromion process, one for the 
interior angle, and one for the internal border, become 
developed about the age of puberty, and the entire bone is 
completely ossified at twenty-five years. 



The HuiEKRUS. 



The shaft of the humerus is developed fi-om a single 
point. The upper extremity is formed afterwards from 
three points, one for the head and one for each of the two 
tuberosities. At the same time, probably in the second 
year, the lower extremity of the bone commences ossifica- 
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tion by a point in the capitellmn, followed by a second for 
the internal condyle; and, some years afterwarda, by a 
third for the trochlear eurface ; and a fourth, for the external 
condyle, making in all eight points. The two extremities 
do not, however, become united to the shaft till the 
eighteenth, or twentieth year. 

The Radius. 

The radius OHeifiea from three pointa, one for the ahaft 
and one for each of the extremities ; tho upper of which 
becomes united to the shaft about the age of puberty, and 
the lower not until beyond the twentieth year. 

The Ulna. 

The ulna, like the radius, is developed from three points 
one for the abaft and one for each extremity. The 
extremities likewise become imited to the shaft at about 
the same period as those of the radius. 

The Carpus. 

Ossitic matter is not deposited in any of the cai-pal 
bones until after birth. The largest of the seriea, the os 
magnum, is the first to comuience and the smallest, the 
pisifoixn, ia the last, the oseific matter in the latter bone 
being formed about the twelfth year. 

The Metacarpus. 

The metacarpal bonea are developed from two points, 
one in the centre of the shaft and the second in the head 
or phalangeal extremity; union not taking place mitH 
the same time as the extremities of other long bones unite, 
about the twentieth year. The metacarpal bone of the 
thiunb however, bears resemblance, as ■will be afterwards 
seen, to the phaljinges, having the second ossific point not 
in the head but in the base or cai-pal extremity of the bone. 
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The Phalaj^gks. 

The phalanges likewise OBsily from two points, one for 
the shtift and small extremity, antl tlie second for the base, 
iu the same manner as the metacarpal bone of the tliumb. 



THE PELVIC BONES. 

The Sacrum, 

The sacrmn bemg an extension of the spmal t^olumn, 
bears cloae resemblance to the vertebra in its ossification. 
The five sacral vertebrse are formed each from tlu-ee 
points, one for the body, and two for the laminee, as well 
as one for each surface of the body, which is developed as 
an epiphysis, and the lateral parts of the sacrum which 
correspond to the transverse processes have an extra point 
for each of the four upper vertebrae, so that in all there are 
thirty three ossific points. The sev^eral segments commence 
to unite soon after puberty, but the eutu'e bone is not 
complete until upwards of tJiirty years of age. 

The Coccyx. 

The coccyx is ossified from one point for each of ita 
segments, and afterwards becomes united to the sacrum. 

The Innominate Bone. 

The innominate bone is composed of tliree separate 
pieces, and has, therefore, thi-ee main points of ossification. 
At about puberty the ossific matter becomes deposited in 
the cartilage intervening between the three bones in the 
acetabulum, and afterwsurds in an epiphysis along the crest 
of the ilium. The anterior inferior spine next ossifies from 
a separate point, and a layer of bone becomes developed 
upon the tuberosity of tiie iuchiiun, and at the t^ymphysis 
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pubis; eight points in all fi-om which ossification com- 
mences. The bone is perfect between the ages of 
twenty-five and thirty. 



THE BONES OF THE LOWER EXTREMITY. 

The Femur. 

The femur is developed chiefly fi-om the point for the 
shaft, the lower extremity and bead being fonned as 
epiphyses. In the fourth year the great trochanter com- 
meuces to ossify, and at puberty a point appears in the 
lesser trochanter. Ossification is complete about the 
twentieth year. 

The Patella. 
The patella ossifies fi'om one point. 

The Tibia. 

The tibia is developed fi'om thi-ee points, one for the 
shaft, and one for each extremity. Tlie upper exti'emity 
unites with the shaft at about the twenty-fifth year, but 
the lower several years previously. 

The Fibula. 

The fibula OBsifieB from three points, one for the shaft, 
and one for each extremity, it is generally complete 
some time before the tibia. 

The Tarsus. 

The bones of the tarsus are developed eaeli fi*om one 
point, but the os calcis has also a bfiny lamina upon ita 
posterior extremity, generally united to the bone about 
puberty. 



12S 



THE PARIETAL BONE. 



The Metatarsus. 

The metatarsal bones are formed chiefly from one 
osBific centre, which includes tho shaft and tarsal extremity. 
A second point occiu-e in the head or phalangeal extremity 
of the bone, which ie developed as an epiphysis. The 
metatarsal bone of the great toe differs fi'om the rest, in 
that the base, instead of the head, is developed aa the 
separate epiphyeis, in which reBpect it resembles the 
phalangeal bones. 

The Phalanges. 

The phalanges are developed from two points, one for 
the shaft and small extremity, and a second for the base, 
which ie formed ae an epiphysis in the same maimer as the 
metatarsal bone of the great toe is developed. 



THE BONES OF THE HEAD. 

The Occipital Bone. 

For some time after birth the occipital bone is com- 
posed of four pieces, the whole of the vertical portion in 
one piece, the basilar piece, and two lateral pieces. The 
vertical portion is developed from four points, one in each of 
the four fossae, into which the cerebral surface is divided, the 
four points meeting in ossification at the internal pro- 
tuberance or position of the torcular herophyli. The 
lateral pieces are developed each from one point, com- 
mencing in the condyle, and the basilar piece also from 
one \ in all seven centres of ossification. The bone is com- 
pletely united about the seventh year. 

The Pajuetal Bone. 
The parietal bone is developed from one point only, 




THE SPHENOID BONE. 

situated at the parietal emiuence. The two upper angles 
do not oBsify for some muuths after bii-th, accounting for 
the anterior and posterior foutanelles. 

The Temporal. Bone. 

The temporal bone has an ossific centre for each of its 
three divisionB, equamous, petrous and mastoid; also one 
for the zygomatic process, one for the tympanic bone, and 
one for the styloid process, which last occasionally does 
not unite to the bone, but articulates with a movable joint : 
in all six pointe. Frequently, however, the zygomatic 
and flquamoua portions are developed from the same point, 
making only five points. 

At birth the tjnnpanic bone is simply a ring aroimd 
the meatus auditorius extemus, but it afterwards becomes 
considerably enlarged, and deepens the cavity of the 
glenoid fossa, to the formation of which it contributes. 

The Frontal Bone. 

The fronta.1 bones ossifies from two points, one at each 
of the frontal eminences. 



The Sphenoid Bone. 

The body of the sphenoid bone is developed from two 
points, one in front and one at the posterior part. Eac;h 
of the lesser and each of the greater wings has a separate 
point ; that for the lesser being situated at the junction of 
its two roots external to the optic foramen; that for the 
greater spreading also into the external plate of the 
pterygoid process. The internal pterygoid plate has a 
separate point of ossification, and so also has each of the 
sphenoidal turbinated bones. In all ten points. 
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The Ethmoid Boxe. 

The ethmoid bone is developed from three points, one 
for each lateral cellular mass, and one which includes the 
peipendicillar and cribriform plates and crista galli. 

The lateral masses increase in size very considerably 
after birth, by the enlargements of their contained cells. 



BONES OF THE FACE. 

The Superior M attt.t.a ry Bone. 

The superior maxillary bone OBsifies rapidly, having a 
separate point for the palatine process, the malar portion, 
the facial portion, the nasal process, the incisor portion 
(that is, the part including the incisor teeth), and a variable 
number for the alveoli. Occasionally the incisor portion 
does not unite with the rest of the bone, but leaves a large 
open fifism-e upon one or both sides (Hare lip). 

Tee Palate Bone. 

The palate bone, though of a remarkably iiregular form, 
oeaifies from one point only, situated at the root of the 
tuberosity, the junction of its several parts. 




T^ Malar Bone, 
The malar bone is developed from one point only. 

Tke Lachrymal Bone. 
The lachrymal bone has one centre of ossification. 



The Nasal Bone. 

The nasal bone has one centre. 





The I>rFKHioR Tubbinated Bone. 
The inferior turbinated, or spongy, bone has one point. 

The Vomer. 
The vomer is developed from one pomt. 



The Inferior Maxillary Bone. 

The lower jaw is one of the first bones to ossify. It is 
developed chiefly from two points, one for eftch side, the 
two uniting at the symphyHis, There is also a separate 
point for the condyle and for the coronoid process, and also 
one for the internal lamina of the bone. 



After the completion of ossification, bone BTibstance 
consistB of about one third of animal matter (gelatine), and 
the remaining two thirds earthy matter, chiefly phosphate 
of lime, with some carbonate of lime and a little phosphate 
of magnesia. To the animal matter is dne the elasticity 
of the bone, and to the earthy matter the sohdity ; and 
if beyond this proportion one preponderates over the 
other, disease is produced; either of rickets, distorted bones, 
on the one hand, if the animal matter preponderate, or 
of extreme brittleness and fragility on the other hand, if 
the earthy matter prepondei-ate. 

The development of the bones takes place according 
to the time and manner of its requirementa ; for it is seen 
from the foregoing, that the shafts of long bones are vei-y 
considerably advanced in oseification at the time of birth 
And again, that certain bones, such, for instance, aa those of 
the head, rapidly ossify after birth, and, on the contrary, that 
the epiphsysis of long bones do not become united to the 
shaft until from twenty to twenty-five years of age, when 
the stature has ceased to increase. 

Then, \vith regard to the substance of bones, the ossific 
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matter is deposited either in extreme cIoseneBs, as occurs 
in what IB termed compact osseotm tiesue. of Tv^hich the 
greater portion of the ehaft of a bone is composed, but 
only a thin layer upon the heads or large extremities ; or, 
in large open reticulations, as occurs in what is termed 
the cancellated osseous tiesue, of which the chief part of 
heads or large extremities of bones is composed, and only 
a small central portion of the shaft ; the former variety 
being evidently for strength, the latter for volume without 
weight. In consequence of the diflferent forms which 
bones present, they have been divided into separate 
classes : — 

1. Long bonea, such as those of the limha, the meta- 
carpus, metatarsus, and phalanges. 

2. Short bones, such as the vertehree, carpus. 

3. Flat bones, such as those enclosing cavities ; a good 
example being the bones of the head. 

A fourth is described, including bones which scarcely 
bear resemblance to either of the foreging classes; examples 
being the lower jaw, the sternuni, and the ribs. 

The flat bones of the head differ from other bones, in 
having two laminae of compact tissue, termed the external 
and the intenial table, separated from each other by layers 
of cancellated tissue, termed the diploe, id which are found 
large veins and nutrient vessels. 

The temporal bone is peculiar in possessing a squamous 
portion resembling the flat bones of the skull ; a mastoid 
portion, composed of large cells and cancellated structure, 
and a petrous portion, composed chiefly of the sohd com- 
pact tissue, protecting the organ of hearing. 
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